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Under the Paperwork Reduction Act C>f 1995, no paraonB are required to respond to b coBection of Information unless a dis plays a valid OMB control number. 
TCDiunuAl nicr.i AiMFfc TO ORVIATF A DOUBLE PATENTING I Number (Optional) 



TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING 
REJECTION OVER A "PRIOR" PATENT 



01-40326-US-C 



In re Application of; Gang et si. 
Application No.; 10/825,977 
Fited: April 16, 2004 

Fort Compositions and Methods for Enhancing Corticosteroid Delivery 



n/19/2887 pchw mammi 188259?? 
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ThQ owner, mahw PhnrmpcpuHcal Corporation . of 100 percent interest irt tne Instant application hereby djsdalms 

except as provided below, the terminal part of the statutory term of any patent granted on the instant application wtuch would extend beyond 

the expiration date of the full statutory term prior patent No. 6 ,765,001 as the term of said prior patent is defined In 35 U.S.C. 1 S4 

and 173, and as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hereby agrees that any patent so 
granted on the instant application shall be enforceable only for and during such period that It and the prior patent are commonly owned. This 
agreement runs with any patent granted on the Instant application and is binding upon the grantee, its successors or assigns. 

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that 
would extend to the expiration date of the fun statutory term a3 defined in 35 U.S.C. 1 54 and 1 73 of the prior patent, "as the term of said prior 
patent i& presently shortened by any terminal disclaimer," in the event that said prior patent later. 

expires for failure to pay a maintenance fee; 

is held unenforceable; 

is found Invalid by a court of competent Jurisdiction; 

is statutorily disclaimed in whole or terminally disclaimed under 37 CFR 1.321; 
has all claims canceled by a reexamination certificate; 

- is reiSBuexi , 'Or~~ - - — . , , _ . . _ 

is in any mannar terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer. 

Check either box 1 or 2 Daiow, it appropriate. 

1,Q For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency, 
etc.), the undersigned is empowered to act on behalf of the business/organization. 

I hereby declare that all statements made herein of my own knowledge are tme and that all statements made on information and 
b e |j e f are believed to be true; and further that these statements were made With the knowledge that willful false statements and the like so 
made are punlsnable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such willful false 
statements may Jeopardize the validity of the application or any patent issued thereon. 



2. 0 The undersigned Is an attorney or agent of record- Reg. No. 44.677 




Marvellen Feeherv Hank 



Typed or printed name 



21 5-241 -7&86 

Telephone Number 

[Z] Terminal disclaimer fee under 37 CFR 1 .20(d) Included. 

WARNING: Information on ttila form may become public. Credit card information should not 
be included on thte form- Provide credit card information and authorization on 



•Statement under 37 CFR 3.73(b) Is required If terminal disclaimer is signed by the assignee (owner). 
Form PTO/SB/96 may be used for making this certification. See IvIPEP § 324. 

This collection of information is required t>y 37 CFR 1 ,321. The information is required to obtain or retain a benefit by the public which la to file (and by the LfSPTO 
to process) an application. Confidentiality te governed by 35 U.S.C. 1 22 and 37 CFR 1.11 end 1.14. This collection Is fiBlknatad to take 12 minute* to complete, 
Including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the Individual case. Any comment* 
on tf>e amount of time you require to complete this form andtor suggestions for rcdUCrna thl* burden, should be sent to th* Chief Information Officer, U.S. Patent 
and Trademark Office, U.S. Department Of Commerce, P.O. Box 1450. Alexandria. VA 22313.ld50, DO NOT SEND FEES OR COMPLETED FORMS TO THIS 
ADDRESS. SEND TO: Commissioner for Patents. P.O. BOX 1460, Alexandria. VA 22313-1490. 



If you need a*5i*tance m completing the form, call 1-800-PTO-9199 and select option 2. 
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JN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



RECEIVED 

CENTRAL FAX CENTER 

NOV 1 6 2007 



In re Application of: Gans, et al 
Serial No. 10/037,360 
Filed: December 21, 2001 
Art Unit: 1617 
Examinex: MojdehBahar 
Attorney Docket No.: 01^10326-US 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 



COMPOSITIONS AND METHODS 
FOR ENHANCING 
CORTICOSTERIOD DELIVERY 



DECLARATION 



1. I, Dr. Eugene H. Gans, am a named inventor of the above-referenced 
patent application. I received a Bachelor of Science (B.S.) in 1951 from Columbia University 
New York, New York; a Master of Science (M.S.) in 1953 from Columbia University New York, 
New York; a Doctor of Philosophy (Ph.D.) in 1956 from the University of Wisconsin Madison, 
Wisconsin. Starting in 1 956 and continuing to the present, I have been involved in the 
development and testing of dermatologic drug delivery systems. I am presently a Senior Advisor 
to Medicis Pharmaceutical Corp. and am involved in the development and licensing of cosmetic 
and drug delivery systems. For several years, beginning in 1989, 1 had been a member of the 
AAPS/FDA/NIH/Academia/Industry Planning Committee to Establish Criteria for Assessing the 
Absorption of Active Agents & Drugs Into and Within the Skin. 

2. When applied to the skin, topical corticosteroids produce a localized skin- 
blanching response, caused by constriction of the superficial blood vessel of the skin. (See 
Stoughton RB. Vasoconstrictor assay-spe cific applications. In: Maibach HI, Surber C. eds. 
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TbpiW Corticosteroids. BasehKarger; 1992:42-53; McKenzie AW, Stoughton RB. Method fo r 
Comparing Percutaneous Absorption of Steroids . <4rcA Dermatol. 1962; 86:608-610.) (attached 
as Exhibit A). The degree of skin blanching, which can be assessed by careful visual scoring, 
serves as a measure of the inherent potency of the drug and its capacity to diffuse through the 
stratum comeum, and is known by one skilled in this field. 

3 . The vasoconstoictor assay is the most widely used technique to assess the 
potency of topical corticosteroid compositions. It correlates well with me clinical efficacy of 
corticosteriod formulations. Workers in this field use it to identify and optimize new 
formulations for clinical development 

A The U.S. FDA requires the submission of in vivo bioequivalence in 
abbreviated new drug applications (ANDA) for topical corticosteriod compositions. (21 C.F.R. § 
320) of various potency groups. Guidance from the FDA effective June 2, 1995, recommends 
that vasoconstrictor assays be used for this purpose. The FDA publication further states that 
"[m]ost of the currently available generic topical corticosteroids have been approved on the basis 
of [a vasoconstrictor bioassay]." (See Guidance for Industry, Center for Drug Evaluation and 
Research, Food and Drug Administxation, page 3 (1997), available at 
<http://www.fda.gov/cder/guidance/old098fh.pdf>) (attached as Exhibit B). 

5. The relative potency of topically applied corticosteroids are ranked by 
class, based on vasoconstrictor testing, with Class I being the most potent and Class VI being the 
least potent. (See Anti-inflammatory Agents, American Hospital Pharmacy Service (AHFS) Drug 
Information Manual, page 3403 (2003) (the "AHFS Manual")) (attached as Exhibit C). 

6. As is known to persons skilled in this field, activity of a topical 
corticosteriod preparation may vary greatly and unpredictably based, in part, on the vehicle or 

-2- 
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formulation. The AHFS Manual further points out that "activity may vary considerably 
depending upon the vehicle." Id. (Italics in original). As show in the AHFS Manual, the topical 
coricosteroid betamethasone dipropionate exists in each of Class m, H and I, even though the 
listed concentration of betamethasone dipropionate in each preparation in the same 0.05%. Id. 

7. The anti-inflammatory activity of topical corticosteroid compositions is 
based upon differences in vasoconstrictor test scores. (AHFS Manual, page 3403). For example, 
Class I topical corticosteroid compositions often exhibit a vasoconstrictor score of 80 or above, 
while Class II topical corticosteroid compositions often exhibit a vasoconstrictor score of less 
than 80. Further, the more potent Class 1 topical corticosteroid compositions are restricted in 
their use because of the clmical potential to induce adrenal cortex suppression. Thus, the clinical 
and physiological differences between, for example, Class I and Class H topical corticosteroid 
compositions, is also manifested by the different restrictions that FDA places on their use. 

8. The FDA requires the submission of vasoconstrictor scores in NDA, (See 

Guidance for Industry, supra) and, very importantly, one must show that the vasoconstrictor 

score is comparable in magnitude to the vasoconstrictor test score produced by an already FDA 

approved, topical vasoconstrictor in the desired class. For example, in anew drug application 

requesting approval of a product according to the present invention as a Class I - topical 

corticosteroid composition, it must produce a vasoconstrictor score comparable to an already 

FDA approved vasoconstrictor, for instance, Clobetasol®. In these tests, the score for 

Clobetasol® was above 80, and thus, scores below 80 are not acceptable to FDA as 

demonstrating Class I activity, as epitomized by Clobetasol®. More specifically, the 

commercially available topical fluocinonide composition Lidex®, which has a vasoconstrictor 

score of less than 80, is currently classified as a Class II steroid. 

-3- 
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9. Thw, the difference in vasoconstrictor scores of 71 and 85 for 
fluocinonide vepx&m real, clinical and physiological differences by placing topical 
fluoomoiride to Specified vehicles producing thcee score, ixsto separate ola^*- As illustrated in 
the present invent the avaagc of suniined vaaoconstrictor s«k of 85 was tb* rasrat of arafio 
tf.p^tflttkm cnlw^s.fto.GHsnetolion enhances and solvents and emiflslffcra) of at least 
about 0.90 versus an average of su***^ vasoconstrictor scores of 71 for of a ratio of 
penetration crtnmom, to totratiofl enhancers and solvents and egnflrifiw) of «t least about 

0. 80 (see Table 2, p^gr^li 26 of tba preset appllcadon). The efibctof aterfng of th* ratio cf 
peamn^onenhiiBBerB.'to (penetration erduiuccra and solved and errralaifiers) whiah provides 
for the rise in vasoconstrictor scores ftom 71 to 85, witli the a^d^ rise to Cte^ II to Cl^^ 

1. Is an entirety wncxpccttjd resolt- 

I hereby declare that all statements made herein of ray own Jjnowledge arc True 
and that an statements, inada on irfbimation and belief are believed to be true; and ftirther thai 
th** statements ™ae made with the knowledge that wfflfiil fib c statements and the like so made 
ate punishable by fine or ifl^risownent. or both, under Settle* 1001 of Tide 18 of** United 
States Code, and that such wilbSil raise statements may jeopanHze the validity of the appHeaHon 
or any patent issued thereon. 

RBapeorfnUy Submitted, 



Dated: 




\ 
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Method for Comparing 
Percutaneous Absorption 

of Steroids 



3 A* W. MnREtfZIE,ltf.a,CJE>r 

M AND 

H CLEVELAND 



A simpl* method for a*$©»ing fta percu- 
taneous absorption of staroJd preparations is 
suggested* 

Using vasoconstriction as an index of ab- 
sorption, occlusion th* skin surface- with. 
Saran Wrap results in a U)0-fold difference 
In absorption over simple topical application. 

Garb 1 was the first to use thin plastic films 
in dermatological therapy, and subsequently 
other workers have testified to the usef ulness- 
of ,plastic film applied orvter a variety of 
topical preparations. Scholtz* reported good 
results in recalcitrant psoriasis using fiuo* 
cinoLoiie cream under Saran Wrap after 
preliminary abrasion of the lesions with, 
Brasrvol, Sulzberger, and Witten* used tri- 
amcinolone ^cetonidc ointment under plastic 
films and in obstinate psoriasis achieved 
Fellow m Dermatology (Dr. MdCensic)/ Western 
Reserve Uolversity; Present address t St Thomas' 
Hoapitat, Loudon S.E-U Englaad; Director of 
Dermatology (Dr. Stou^hton) r Wester* Reserve 
University, 

Supported by a &r*ot from frc Department of 
Health, Education, a-md Welfare. 



results which equalled those obtained with 
intraicsional injection of steroid The latter 
authors attributed the enhanced activity of 
steroid- applied tinder a plastic film to better 
contact between ointment and skin, more 
accurate localization of the ointment, and in- 
creased, percutaneous absorption as a result . 
of epidermal maceration and increased akin 
temperature* 

Our* own good therapeutic results with this 
method of treatment led us to attempt a 
quantitative comparison of the percutaneous 
absorption of steroid hormones applied to 
normal skin with and without occlusion. The 
clinical observation that treatment .with topi- 
cal steroid and Saraii Wrap first produced 
pallor of the lesion and of the surrounding 
normal skin suggested that vasoconstriction 
might be used as an index of the percutane- 
ous absorption of the steroid. We could find 
no report in the literature of the vasoconstric- 
tor activity of steroids when applied to 
healthy unbroken skin, although Ashton and 
Cook* observed vasoconstriction in super- 

88 
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Fig* l.~ Metal guard and Satan Wrap in poshton. 

fictal corneal vascularization treated with 
subconjunctival steroids, find Hollander et 
aL* reported that intraarticular steroids pro- 
duced blanching; of the engorged synovial 
niembrane in rheumatoid arthritis. It would 
seem reasonable to postulate that this vaso- 
constriction is in part responsible for the 
anti-inflammatory activity of these corn- 
pounds. Our experiments so for (to b* pub- 
lished m full at a I*tcr date) indicate that 
although wide differences exwt depending 
uptm the particular steroid and base used, the 
vasoconstriction produced in normal skin may- 
be useful as aa indicator of the percutaneous 
Absorption r>£ steroid preparations. 

Method 

To assess the effect of Sa ran Wrap on absorption, 
3 s ceroid preparations w«re used, dcxamcthasonc 
alcohol,* triamcinolone acceonide.f nnd fluodnolone 
aceionide.i Solutions or .suspensions of these com- 
pounds were prepared in 9$7h nicotic*) hi dilutions 
ranging- from 1;100 to 1:3,000,000. Using human 
volunteers, 0.02 ml. of the various dilutions were 




* Supplied by MercU Sharp & Duhme Ki* search 
Laboratory, Pa, 

t Supplied by E. R. Squibli & Son?. N\Y. 
t Supplied by Syntex Laboratories Tna, N.Y. 



Fir. 2. — Ya:>ocon»(rictioi) produced Ijy dilutions of 
Huocinolone ncetunido. L>per arm, S*r*M Wrap; 
lower arm, metal frimrd. 

applied Irani a droppulff oipetlt: on the Hexnr as- 
pects ol boUi torcarrnA, lightly pprcatt OVlT ail area 
of 1 inch diameter and allowed to dry. To 1 arm 
wtir strapped n per foraicd alusuiiniro guard covering 
the sire of implication of ttut vrepRrations. «»«d the 
OtHcr wns wrapped in one layi*r oE S^ran Wr3p 
(Dow Chemical Co.) and covered with 2 thicknesses 
of Tubegatiz (Scholl Mfg. Co.. N.Y. ) (Fify. 1). 
The areas were left undisturbed lor 16 hours, aud 
uny sites o{ vasoconstriction were then tilled. Three 
patterns of vasoconstriction were seen: (1) perifol- 
licular (2) pallor at jieriphery oi application site 
(3) diffusely in the circular area ol application. 
The degree ot vasoconstriction varied with l«t. 
subject and Compounds used, but no attempt was 
mndu to grndi> ufi iutc«*ity. Vasoconstriction tv;is 
expressed "prcsmit" or "absent" FijTAirr 2 cJcn>rm- 
frtmUt the vasoconstriction produced by Auoeino* 

lone ncetonidf. 

Results 

Table \ indicates the number of subject* 
rwu-fciiiff lo ibe vacuus? dilutions under Saraii 
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ARCHIVES OF DERMATOLOGY 
Table L— $ubi*etj Shoving Vasoconstriction at Seriyl IKtortcmr 



Satan 



Guard 



Steroid 




1:100 


*rt,000 


1:3^000 


ia,0WWX> 1^,000,000 


1*00 






11100,00) 1:1,000,000 

n 


JDesuneth- 




13 
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11 
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to 
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11 
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Wrap, as compajred with various dilutions 
under the perforated guard. . 

Tabic 2 shows the average "end*point" of 
reaction, of these compounds tinder Saran 
Wrap and the *netal guard. It can be seen 
that with occlusion this end-point differs by 
a factor of 100 over "simple application of 
the. compound, . 

Table 2>— Average "Ert&- Paint" 
of VasQcvrvtrtctim • 



s&tan. 



JL In n nai rti f mi 



. Jtou$np&ti*o*» laajnoa 1400 X 100 

^B^LclncJwa o&tttaMa ld.0OD.M0 1:10.000 X 100 



Comment 

These experiments appear to explain the 
efficiency of this method of topical therapy 
in terms of increased absorption. After oc- 
clusion of an arm with Saran, Wrap for sev- 
eral hourfc there is obvloiw hydration of 
keratin; the hydration of keratin decreases 
.and returns to normal in approximately 30 
minutes when evaporation is allowed to pro- 
ceed. Hydration of the skin has previously 
been shown to increase the percutaneous 



absorption of various substaowa (Rothman 9 
and Cronin and Stoughton*)* Temperature 
increase may also play a part since thermom- 
eters placed under the Saran Wrap ior 16 
hours showed that the occluded akhi tempera- 
ture equaled internal body temperature. . 

B. Stpughton, Director of Penfifttfttog^ 

Western Reserve UnWfcrafty, Clcvddtjd, Ohio, 
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Center For Drug Evaluation and Research 



Guidance for Industry 



The FDA published Good Guidance Practices in February 1997. 
This guidance was developed and issued prior to that date. 



Additional copies are available from: 
Office of Training toad Communications 
Division of Communications Management 
Drag Information Branch, HFD-210 
5600 Fishers Lane 
Rockvffle, MD 20857 



(Tel) 301-327-4573 
(Internet) hitp://wwwj&a.gw/cder/gtddance/iiui&Mtm 



U,S. Department of Health and Human Services, food and Drug Aownistration 
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GUIDANCE" 

TOPICAL DERMATOLOGIC CORTICOSTEROIDS: 
IN VIVO EMOEQU IV ALEN CE 

ISSue Hate: 2 June 1995 



9. INTRODUCTION 

This Guidance provides recommendations to pharmaceutical sponsors on methods to 
document in vivo bioequivalence of topical dermatologic corticosteroids, hereinafter 
referred to as topical corticosteroids* The Guidance becomes effective 2 June 1996, 
Any investigations initiated after that date should generally conform to the 
recommendations of the Guidance. The Guidance utilizes a pharmacodynamic 
approach, based on an update of the Stoughton-McKenzie vasoconstrictor bioassay, 
to assess bioequivalence of topical corticosteroids. The method utilizes a duration of 
exposure (dose duration) approach to control the dose of topical corticosteroid that Is 
delivered* The proposed methodology includes a pilot dose duration-response study 
to determine the appropriate dose duration for use in the pivotal study, followed by the 
pivotal in vivo bioequivalence study incorporating replicate design and documentation 
of acceptable individual subject dose duration-response. As with all bioanalytical 
methods, this pharmacodynamic bioassay will require careful validation on the part of 
pharmaceutical sponsors* 

Potent topical corticosteroid products may suppress the hypothalamic-pituitary-adrenal 
(HPA) axis. In the past, when in vivo bioequivalence of such products was 
documented using the single time point Stoughton-McKenzie study design, the Office 
of Generic Drugs (OGD) required an HPA axis suppression test when test and reference 
f emulations were significantly different. Products documented to be bioequivalent 
using this Guidance will not be required to submit HPA axis suppression test data. 

The 1 July 1 992 interim Guidance, Topical Corticosteroids: fn Vivo Bioequivalence and 
In Vitro Release Methods 1 included dermatopharmacokinetic (skin stripping) studies 
and in vitro release studies. The agency currently has insufficient data to recommend 
skin stripping methods to document bioequivalence of topical corticosteroids. 
However, this methodology for documentation of bioequivalence may be used if 
appropriate validation data are provided. At the present time, OGD will not require m 
vi+ro release data to support approval of ANDA's for topical corticosteroids. Following 
future recommendations of the Scale-Up and Post-Approval Changes for Semisolids 
(SUPAC-SS) Working Group, OGD may recommend the submission of in vitro release 



' This statement h*a bean prepaid bv the Division of 0,oequivalen« in the Office of Gertfrfe D"^, with the 
participation of the Division of Topical Drug Products in the Office of Drug Evaluation ll and tte DW«ion of 
Biometrics in the Office of Epidemiology and Biostatiatlcs. it is an 

21 CFR 10 90(b)(9) that represents the best Judgment of the two reviewing divisions at this time. statement 
does not necessarily represent the formal position of the Center for Drug Evaluation and Besearch. Food end Oruo 
Administration, and doas not bind or otherwise obligate die Center for Dn* Ration and r^earch For 
information about this guidance, contact the Division of equivalence, 7 500 Stanrf.sh Place. Meiro Park North, 
RockviKe, MO 208S5 (Phone; 301 -594-2290: Fax: 301 594-01 81). 
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data to support waiver of in vivo bioequivalence ol the lower strength (s) of topical 
corticosteroid products, scale-up of production batches, and approval of formulation, 
process, and site changes in the absence of in vivo data. Fuiure use of these data as 
a quality control tool is also envisioned. 

The Guidance has been prepared by staff of the Division of Bioequivalence <HFD-650h 
with the participation of staff of the Division of Topical Drug Products IHFD-540) and 
the Division of Biometrics (HFD-710K ft is a general guidance intended to apply to 
topical corticosteroids of all potency groups. Because dose duration-response 
characteristics may vary with the particular drug of interest, as well as with study 
conditions, the Guidance encourages the performance of a pilot study to define 
appropriate parameters for the pivotal study- Staff members of HFD-650 are available 
to work with pharmaceutical sponsors in the design of specific studies to meet the 
recommendations of the Guidance. 



II. BACKGROUND 

The determination of bioequivalence of two solid oral dosage forms generally rests on 
a comparison of drug and/or metabolite concentrations In an accessible biologic fluid, 
such as blood or urine, after administration of a single or multiple doses of each drug 
product to healthy volunteers. In the absence of this methodology, the Food and Drug 
Administration may, through provisions of the Food, Drug and Cosmetic Act and 
implementing regulations (21 CFR 5 320), rely on other in vivo and in vitro methods 
to assess bioequivalence. In descending order of preference within the Office of 
Generic Drugs, these methods include: 1) pharmacodynamic effect studies; 2) clinical 
trials, 3) in vivo animal studies; and 4) in vitro studies. Although the methods in the 
latter two categories are acceptable from a statutory/regulatory standpoint, the 
Division of Bioequivalence in OGD historically has relied only on in vivo 
pharmacodynamic or clinical studies to assess bioequivalence of drug products that do 
not produce measurehle concentrations of drug or metabolite in an accessible biological 
fluid. Clinical trials generally require large numbers of subjects and often lack 
sensitivity. In contrast, pharmacodynamic effect studies offer the possibility of 
developing acceptable bioequivalence data in a relatively small number of subjects. 

For many years, the Division of Bioequivalence has relied on pharmacodynamic effect 
methodology to approve generic topical corticosteroid drug products- The approach 
is based on the property of corticosteroids to produce blanching or vasoconstriction 
in the microvasculature of the skin. This property presumably relates to the amount 
of drug entering the skin 1 and thus becomes a possible basis for the comparison of 
drug delivery from two potentially equivalent topical corticosteroid formulations. 
Development of the methodology is attributed to Dr. R.B. Stoughton and Dr. A.W. 
McKenzie, who initially developed It as a means to assess potency of different topical 
corticosteroids. 3 Subsequently it vvas applied by pharmaceutical manufacturers and 
accepted by the Food and Drug Administration as a means of assessing bioavailability 
and bioequivalence. In these and other applications, it is referred to variously as the 
Stoughton-McKenzie test, the vasoconstrictor assay, or the skin blanching assay. 
Although there are many forms of the vasoconstrictor assay, the general method is 

2 
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based on topical application of a eorticosteroid-containing formulation for a period of 
6 to 1 6 hours in healthy human subjects, followed by visual estimation by ■ 
blinded observer of the degree of blanching on a multiple unit scale (O - 3 or O - 4). at 
a single time point, usually two hours, after removal of the formulation. Most of the 
currently available generic topical corticosteroids have been approved on the basis of 
the vasoconstrictor essay as described in this paragraph, or a variant thereof, bv OGD 
after consultation with the Division of Topical Drug Products. These studies were 
conducted prior to 1 July 1992. 

The Guidance suggests conducting two in vivo studies - a pilot dose duration-response 
study and a pivotal in vivo bioequivalence study companng test and reference 
products. The pilot study characterizes the dose duration-response relationship forthe 
drug in terms of the model (Section III) and is conducted solely with the reference 
listed drug (RID). The dose duration method as recommended in this awf 3 "^ *or 
documentation of bioequivalence is based on three dose durations: ED.*, D, and D 4 . 
The comparison pf test and reference products in the pivotal study is conducted at a 
dose duration approximately equal to the population EDso determined ^ri the pilot study. 
Sensitivity in the pivotal study is established through dosing of the RLD calibrators at 
two dose durations, D, {the shorter dose duration calibrator) and D, (the longer dose 
duration calibrator). The guidance recommends that D, equal approximately 0 5 times 
ED™, and D, equal approximately 2 times ED M determined from the pilot study. 
Because each subject becomes a 'detector' in the study, only the data of those 
subjects whose D,/D, ratio of pharmacodynamic responses meets a specified minimum 
value may be included in the data and statistical analyses supporting w>v» 
bioequivalence. The proposed methodology is more fully explained in subsequent 
sections of the guidance. 



III. 



PHARMACODYNAMIC EFFECT STUDIES: THE VASOCONSTRICTOR ASSAY 

Regulatory concerns regarding the vasoconstrictor assay, as it is currently ^performed, 
focus on two interrelated aspects of the methodology: 1) its validation and 
standardization as a bioassay; and 2) the use of a trained observer to measure 
vasoconstrictor response. 

A. Validation and Standardization 

Application of the vasoconstrictor assay to a determination of bioequivalence 
of a topical corticosteroid rests on the assumption that the vasoconstrictor 
properties of a topical corticosteroid can be utilized to establish a standard, 
validated bioassay. Development and validation of any assay, including a 
bioassay. involves certain documentation. Elements of this documentation that 
are of interest to scientists in the Center for Drug Evaluation and ^search 
(CDER) were discussed at a December 1990 workshop cosponsored by the 
Food and Drug Administration, the American Association of Pharmaceutical 
Scientists, the Federation Internationale Pharmaceutic^, the Canadian Health 
Protection Branch, and the Association of Official Analytical Chemists. A 
summary of the conclusions of this workshop has been published. 
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In considering the following sections, the reader may find it useful to compare 
assay validation for a standard HPLC or GLC assay with validation for the 
vasoconstrictor bioassay. The latter method substitutes an observed 
pharmacodynamic response to an amount of drug, in this instance the 
vasoconstrictor response to a topical corticosteroid, for the detector response 
of an HPLC or GLC to a known amount of drug. Whereas only one instrument 
and detector are used in a standard blood or urine level assay, each subject in 
a pharmacodynamic bioassay study becomes the 'detector' responding to a 
known or unknown amount of drug. Despite many fundamental differences 
between a standard blood or urine level assay and a bloassay, many of the 
principles regarding standardization and validation are comparable. Several of 
these issues are discussed in the following sections. 

1 . Linearity 

Understanding of basic pharmacodynamic relationships between either 
dose or concentration and a .pharmacodynamic response of interest has 
expanded considerably over the last 15 years. 5 Application of this 
knowledge to the vasoconstrictor btoassay relates to an assessment of 
linearity. Although various models are available to express a relationship 
between drug dose and effect, one that may be especially useful to the 
vasoconstrictor bioassay is the model, or the related sigmoid 
model, which describes some measure of effect (E) in terms of a 
baseline effect (EJ r a maximal effect iE^J and a dose (D) at which the 
effect is half -maximal (ED 50 ): 



^ EDgo ■*■ D 



The in vivo vasoconstrictor response generally approaches a maximum. 
Therefore, a primary issue requiring resolution in the application of the 
vasoconstrictor assay to assess bioequivalence is whether, at the 
strengths of the formulations to be tested in the assay, the capacity of 
the microvasculature of the skin to respond linearly has been exceeded. 
At relatively high strengths of a topical corticosteroid, minimal change 
in the vasoconstrictor response may occur, irrespective of increments 
in dose duration. At relatively tow strengths of a topical corticosteroid, 
the question becomes one of determining the minimal dose that will 
produce a reliable and reproducible vasoconstrictor response. These 
questions are analogous to those confronted in the validation of an 
assay for drug levels in blood or urine, namely, to define the standard 
curve of an assay and the lower limit of sensitivity- Development and 
validation of a dose-response standard curve is essential to estimation 
of EDso, D, and D 2 . 

4 
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In standard analytical methods validation, establishing linearity in 
detector response is necessary. Linearity in response is also desirable 
in the development of a vasoconstrictor assay. Because the intended 
generic and reference commercial formulations may be marketed at 
strengths that produce responses on the flat portion of the dose- 
response curve, the assay must be optimized to assure that the products 
are compared in the linear portion of the curve. Development of a dose- 
response relationship for a topical corticosteroid relies on some reliable 
way to administer a predetermined dose of the drug product to the skin. 
In the Interim Guidance? three methods were postulated to be 
acceptable ways of reliably delivering a dose of topical corticosteroid: 
1) the dose duration method; 2) the dilution method; and 3) the area 
method. Both the dose duration method and the dilution method 
showed promising results in agency sponsored studies. 8 From a 
formulation viewpoint, the dilution method is impractical, thus CDER 
scientists believe that the dose duration method is the most suitable for 
documentation of bioequivalence of topical corticosteroids. 
Development of a dose duration-response relationship for a topical 
corticosteroid will indicate points in the effect-time relationship at which 
the vasoconstrictor response becomes insensitive. In principle, the time 
course of response should be followed to return to baseline to insure 
that at each dose duration, the maximal pharmacodynamic response is 
observed. 

2. I Accuracy, Precision and Sensitivity 

Development of methodology to establish the accuracy, precision, and 
sensitivity of a btoassay for a topical corticosteroid should be coincident 
with the development of an acceptable standard curve for the 
vasoconstrictor assay. This information, as well as the standard curve r 
should be developed for each study population. As with a standard 
blood or urine assay, this information will be developed through the use 
of untreated controls and calibrators containing the topical corticosteroid 
of interest* Replication of the untreated controls and calibrators will 
allow estimation of coefficients of variation. Just as a calibrator in a 
standard HPLC or GLC essay involves measurement of the detector 
response to a known concentration of drug substance, the calibrator for 
a pharmacodynamic topical corticosteroid bioassay, based on the dose 
duration method, involves application of a standard strength of atopical 
corticosteroid product for different periods of time. 

B, Measurement of Vasoconstrictor Response 

In an era with increasingly sophisticated methods to detect changes in light, 
temperature, pressure, and other physical and chemical changes, the use of a 
human observer to assess the magnitude of o pharmacodynamic effect 
becomes increasingly inadequate. Application of a commercially available 
chromameter (or colorimeter; e.g.. Chroma Meter 200 or 300 model series, 



5 
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Minolta) to detect erythema offers the possibility o1 *eplacing subjective visual 
scoring in the vasoconstrictor assay with objective, quantifiable 
measurements. 7 - 11 The Division of Bioequivalence currently considers the use 
of a chromameter to be applicable to bioequivalence studies based on the 
vasoconstrictor assay, and therefore recommends that pharmaceutical sponsors 
incorporate the use of a chromameter Into their study designs. However, with 
acceptable validation, which includes establishing the correlation between 
chromarneter measurements and visual estimation data, sponsors may rely on 
visual estimation of the degree of vasoconstriction. 

C. Some Conclusions from Agency-Sponsored Studies 

Results of vasoconstrictor assays conducted under agency contract have led 
OGD to conclude the following: 

1. The chromameter possesses greater sensitivity to skin blanching than 
does visual estimation, 

2- Skin blanching response measured over two consecutive 24 hour 
periods (48 hours) appears to follow a circadian pattern, possibly the . 
result of a circadian pattern In plasma Cortisol levels.* 10 AUEC data 
through at least 24 hours from time of drug product removal or drug 
product application [Section tV(l)(9H, appear acceptable for 
bioequivalence comparisons, and 

3. For baseline-adjusted, untreated control site-corrected AUEC data based 
on chromameter measurements, these studies suggest there is no strong 
indication of: 

a* a difference in response between left and right arms, or 

b. a location effect on the arm when skin sites are no closer than 
3 - 4 cm to the antecubital fossa or to the wrist. 

Using the experimental design recommended in Section V(G)(2), in 
which the application pattern on each arm is complementary, e.g., T is 
complementary to R, the impact of such effects, should they occur, is 
minimized. 



IV. PILOT DOSE DURATION-RESPONSE STUDY 

The purpose of the pilot study is to determine the dose duration-response relationship 
of the topical corticosteroid to be studied in the pivotal in vivo bioequivalence study. 
The study is analogous to developing a standard curve in the assay of a drug in a 
biologic fluid matrix. The outcome of the pilot study provides the dose duration- 
response information necessary to determine the parameters ED 50 . D„ and D 2 to be 
used in the firm's pivotal in vivo bioequivalence study, and an estimation of the 

6 
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proportion of subjects expected to meet the minimum D 2 /D, ratio of AUCC values in 
the pivotal study. Because outcome of a pilot study may be a function of study 
conditions. Including among other factors subject population characteristics, 
methodology used to assess skin blanching* and amount of drug product applied, this 
Guidance strongly encourages the performance of a pilot study by each study site for 
each reference listed drug (RLD) under investigation- Refer to Section IV(J){3) 
regarding consultation with the Division of Bioequivalence concerning conduct and/or 
outcome of a pilot study. 

A. Study Design and Analysis 

1. Dose duration-response study based on RLD only, with randomization 
of dose duration skin sites. 

2. Dose durations from 0.25 to 6.0 hours, plus untreated control sites on 
each arm to enable correction of active drug skin sites for color changes 
during th* study unrelated to drug exposure. Because the vehicle 
corresponding to the RLD is not generally available, untreated control 
sites refer to untreated areas of skin, not to areas of skin to which 
vehicle has been applied, 

3. Chromameter measurement of the pharmacodynamic response to the 
topical corticosteroid at various time periods, rather than a single time 
point measurement, following each dose duration application and 
removal. 

4. Dose duration-response data should be modeled using either a nonlinear 
mixed effect modeling method or a naive pooled data method to 
determine the population ED S0 value which will serve as the approximate 
dose duration for the bioequivalence comparison in the pivotal study. 

5- Twelve subjects. 

6. For products marketed in multiple strengths, the pilot and pivotal studies 
should be conducted on the high strength product." 



" Waiver of m vivo bioequivalence for lower strengths Of a topical dermatologjc corticosteroid product will be 
considered based on acceptable in vivo bioequivalence data for the high strength product and comparative 
formulation data which meet tne qualitative sameness IQ,> and quantitative sameness (OJ requirements of the 
Office of Generic OntQs' Inactive Ingredient* Policy for the specific tower strength product relative to the 
comparable strength innovator product. If the inactive Ingredients of the lower strength product do not meet the 
Q, and Q a recrements relative to the comparable strength innovator product, waiver wi« be considered with an 
explanation. 
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EL Subject Inclusion Criteria 

1 . Healthy subjects, 

2. Subjects demonstrating adequate vasoconstriction to topical 
corticosteroids, i.e., 'responders' [Section IV(EJ]. 

3. Written informed consent. 

4. Willingness to follow study restrictions. 
C. Subject Exclusion Criteria 

1 . Clinically significant hypertension or circulatory disease. 

2. Individuals smoking within one week of study. 

3. Caffeine intake greater than 500 mg per day prior to or during the study. 
{A cup of coffee contains about 85 mg of caffeine). 

4* Clinically significant history of alcoholism or drug abuse. 

5. Use of topical dermatologic drug therapy on ventral forearms, including 
prior dosing of a topical corticosteroid in a pharmacodynamic study to 
a particular skin site, within one month prior to the study, 

6. Adverse reactions to topical or systemic corticosteroids. 

7. Any current or past medical condition, including active dermatitis or any 
other dermatologic condition, which might significantly affect 
pharmacodynamic response to the administered drug, 

8. Persons who would require shaving ventral forearms to insure consistent 
dose on skin surface. 

9. Use of any vasoactive (constrictor or dilator) medication, prescription or 
QTC. that could modulate blood flow. Examples of such drugs include 
nitroglycerin, antihypertensives, antihistamines, NSAID's, aspirin, and 
OTC cough/cold products containing antihistamines and/or either 
phenyprooanolamine or phentolamine. 

10. Any obvious difference in skin color between arms. 
D, Study Restrictions 

1 . No exercise with either arm, and no strenuous exercise overall, for study 
duration. 



8 
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VANOS Cream, 
once daily 

(n = 107) 


Vehicle, once daily 
(n = 54) 


VANOS 
Cream, twice daily 
' (n* 107) 


Vehicle, Twice 
daily 

(n = 55) 


Patients cleared 


.0(0) 


0(0) 


6 (6%) 


0(0) 


Patients achieving 
treatment success* 


19(18%) 


4 (7%) 


33(31%) 


3 (6%) 



♦cleared or almost cleared 



No efficacy studies have been conducted to compare VANOS (fluocinonide) Cream, 
0.1% with any other topical corticosteroid product, including fluocinonide cream 0.05%. 

INDICATIONS AND USAGE 

VANOS (fluocinonide) Cream, 0.1%, is a corticosteroid indicated for treatment of 
plaque-type psoriasis affecting up to 10% body surface area (BSA). Use in patients 
under 18 years of age is not recommended because safety has not been established (see 
PRECAUTIONS: Pediatric Use section). 

Treatment beyond 2 consecutive weeks is not recommended, and the total dosage should 
not exceed 60 g/week because the safety of VANOS Cream for longer than 2 weeks has 
not been established and because of the potential for the drug to suppress the 
hypothalamic-pituitary-adrenal (HPA) axis. Therapy should be discontinued when 
control of psoriasis has been achieved. If no improvement is seen within 2 weeks, 
reassessment of the diagnosis may be necessary. 

CONTRAINDICATIONS 

VANOS Cream is contraindtcated in those patients with a history of hypersensitivity to 
any of the components of the preparation- 

PRECAUTIONS 

General: Systemic absorption of topical corticosteroids can produce reversible 
hypothalamic-pituitary-adrenal (HPA) axis suppression with the potential for 
gluococorticosteroid insufficiency after withdrawal of treatment. Manifestations of 
Cushing's syndrome, hyperglycemia, and glucosuria can also be produced in some 
patients by systemic absorption of topical corticosteroids while on treatment. Use of 
more than one corticosteroid-containing product at the same time may increase total 
systemic glucocorticoid exposure. 

Patients applying a topical steroid to a large surface area or to areas under occlusion 
should be evaluated periodically for evidence of HPA-axis suppression. This may be 
done by using cosyntropin (ACTH1.24) stimulation testing. Patients should not be treated 
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2. No bathing or showering during the periods of drug application and 
assessment of skin blanching. 

3, No use of creams, emollients, or similar products to forearms for 24 
hours prior to and throughout the study. 

E. Subject Screening for Response 

1 . Inclusion of 'nonresponders' reduces the ability of a study to detect true 
differences between test and reference products, should they exist. 
Therefore, for both the pilot dose duration-response study and the 
pivotal bioequivalence study, only 'responders/ i.e., subjects who have 
the capacity to vasoconstrict when dosed with the RLD used in the 
study, should be Included. 

2. In this Guidance, a 'responded is defined as a subject who shows a 
response to a single dose duration of the R^D under the same occlusion 
or nonocchision conditions used in the pilot and pivotal studies. 
Quantification of skin blanching in the pilot and pivotal studies by the 
chromameter is considered to be the most satisfactory. However, 
because of the discrete multiple unit scale (0 - 3 or 0 - 4) for visual 
readings, 'responded status may be based on visual readings. A dose 
duration of 4 hours (based on a potency group III product, 3 with the 
results shown in Figure AIII.1), or 6 hours 11 Is suggested, with skin 
blanching assessment 2 hours following drug product removal. A 
'responded shows a visual reading of at least one unit. 

3. To conserve skin sites on the forearm for use in the dose duration- 
response study or bioequivalence study, 'responded status may be 
based on studies conducted at sites other than the forearm. 

4. Criteria for identification of respondent, including dose duration, 
magnitude of response, and skin site tested, should be included In the 
study report. Responder status may also be documented from 
participation in a previous vasoconstrictor assay study. 

F. Validation of Assay Precision 

Validation of intraspot and interspot precision of the assay methodology should 
be documented in four to six subjects who meet the criteria and restrictions of 
Sections IV{B - D). Four untreated control sites on each ventral forearm should 
be selected. Four chromameter readings of each site should be made within a 
one hour period. 

The validation study documents acceptable precision by the bioequivalence 
testing firm in utilizing the chromameter for the measurement of skrn blanching. 
The study should be conducted prior to administration of the drug product* 
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Results should be provided in the pilot study report, if submitted [Section 
1V)(J)(3)I, and in the pivotal in vivo btoequivalence study report. 

G. Occlusion versus Nonocclusion 

Class labeling for topical corticosteroids states that occlusive film may be used 
for the management of psoriasis or recalcitrant conditions. This statement may 
be found in labeling of certain products representing all potency groups, 
although labeling for certain high potency products specifically states that 
occlusive films are not to he used* Provided occlusion is allowed in the labeling 
of the specific reference listed drug, the pilot dose duration-response study end 
pivotal in vivo bioequivalence study may be conducted using occlusive film. 
However, caution must be used, as analyses of pilot studies conducted under 
agency contract suggest that the EDg, (the dose duration to be used In the 
pivotal study) decreases with increasing topical corticosteroid product 
patency, 12 Evaluation of dose duration-response requires dose duration data 
at times less than the ED«>. Very short dose durations are difficult to conduct 
experimentally and tend to produce high variability in response. Thus occlusion 
may be appropriate only for the lower potency products, e.g., potency groups 
VI and VII. If occlusion is used for the pilot study, it should also be used for 
the pivotal study. 

I-L Methods of Application and Removal 

Either of two methods of application and removal may bo utilized in the pilot 
and pivotal studies [Section V(6>(3)I: 

1. Staggered application with synchronized removal, in which drug is 
applied to skin sites at different times and removed at the same time 
(Appendix I), and; 

2. ' Synchronized application with staggered removal, in which drug is 

applied to skin sites at the same time and removed at different times 
(Appendix II). 

I. Study Dav Activities 

1. Subjects should begin the study sessions at approximately the same 
time each study day (within one hour). 

2. Verification by history of adequate washout of excluded drugs. 

3. The forearm should be free of any dirt or particulate matter that would 
interfere with proper drug application or assessment of 
pharmacodynamic response. Cleansing of the skin is not encouraged 
because of the possible effects on drug uptake and pharmacodynamic 
response to the drug product. If necessary, cleansing should be 
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performed not less than two hours prior to drug product application. If 
cleansing is performed, this should noted in the study report. 

4. Whether the study is conducted under occlusion or nonocclusion 
conditions, use of a protective, nonocclusive guard to prevent smearing 
or removal of topical drug product from the skin site. Care should be 
taken to avoid contact between the guard and any drug product to 
prevent inadvertent contamination of untreated control sites or other 
test sites. 

6. Skin sites should be no closer then 3 - 4 cm to the antecubital fossa or 
to the wrist. 

6* Application of the RLD to skin sites of identical surface area on the 
ventral forearms. Suggested dose durations for the pilot study are 0.25, 
0.5, 0*75, 1, 1.5, 2, 4 and 6 hours, but may vary depending on the 
corticosteroid under investigation. 

a. Eight dose durations, i.e., active drug sites, should be equally 
divided between the two arms. 

b. Amount of drug product, skin site size, and spacing between 
sites should be determined by the testing laboratory. For 
reference, some investigators have used doses of 2 - 10 mg of 
formulation per cm 2 of skin surface area, and 1 cm diameter 
sites* Sites may be spaced as close as 2.5 cm center-to-center, 
and may be in a straight line or staggered pattern, depending on 
skin surface suitability (e.g., vascularity, nevi, etc.) and arm 
length- If vasoconstrictor effects of two adjacent test sites 
ovBr(ap and the investigator cannot discern between the 
vasoconstrictor effect at each test site, the subject should be 
excluded from the data analysis. 

7. Use of two untreated control skin sites per arm for studies based on 
chroroameter measurements. 

a. Application to each subject of eight dose durations [Section 
IV(l)f6)I and four untreated control sites should be randomly 
assigned among the 1 2 sites, maintaining two untreated control 
sites and four dosed sites on each arm {six sites per arm). 

b. Studies based on visual scoring do not require untreated control 
sites because the reading involves a visual comparison of the 
treated site to the surrounding skin. Application to each subject 
of eight dose durations should be randomly assigned between 
the two arms, maintaining four dosed sites on each arm. 
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8. Prior to measurement of the pharmacodynamic response at the end of 
the application period, remaining topical corticosteroid should be gently 
removed from the skin, This may be accomplished by either of the 
methods below. 

a. Three consecutive swabbings with dry cotton swabs. 

Suitable for either the staggered application with synchronized 
removal method, or the synchronized application with staggered 
removal method. 

b. Washing all skin sites with mild skin cleanser and water, blotting 
the sites dry with a nonabrasive towel, and allowing to air-dry for 
at least five minutes prior to evaluation- If after five minutes the 
subject has any visible cutaneous effects related to washing, a 
longer waiting period may be necessary. 

L Suitable for the staggered application with synchronized 
removal method. 

iL Cleanse arm surfaces with a minimum amount of skin 
cleanser, for example one drop of a liquid cleanser worked 
to a lather in wetted hands, followed by rinsing, 

iii. Examples of mild liquid skin cleansers are Purpose" Gentle 
Cleansing Wash (Johnson & Johnson), and Cleansing 
Wash (Neutrogena). 

9. Assessment of baseline skin color and skin blanching at each site. 
Examples of assessment time periods are: 

a. For staggered application with synchronized removal; 

Tor all dose durations and untreated control sites, baseline 
readings within one hour prior to drug application of the longest 
dose duration, and at 0, 2, 4, 6 r 1 9, and 24 hours after drug 
product removal (Appendix t). 

Time zero equals time of drug product removal. 

b. For synchronized application with staggered removal: 

For ail dose durations and untreated control sites, baseline 
readings within one hour prior to the time of drug application to 
active drug sites, and 6, 8, 11, 24, and 28 hours after drug 
product application (Appendix Uh 

Time zero equals time of drug product application. 
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Note; Optimal assessment times for either method of application and 
removal may require adjustment of these schedules for the 
particular drug product and study site. For either method, at 
least one reading should be scheduled between 5 PM and 
midnight, 

J. Data Analyses and Pharmacodynamic Modeling 
1 , Chromemeter Data 

a. Adjust the chromameter raw data of each skin blanching 
response versus time profile (both active drug sites and untreated 
control sites) for the baseline value at that site* Correct each 
baseline-adjusted active drug site for the mean of the two 
baseline-adjusted untreated control sites on the same arm (T ables 
AHI.1 - AIII.3). 

b. Using the trapezoidal rule, compute the area under the effect 
curve (AUeCl for each baseline-adjusted, untreated control site- 
corrected dose duration (Tables Alll.3 r Alll.4): 

i. AUE<V24» for the staggered application with synchronized 
removal method, or 

ii. AUEC^a, for the synchronized application with staggered 
removal method [based on the dose duration schedule of 
Section IVUH6)]. In the general case, AUEC from the 
longest dose duration to 28 hours after drug product 
application is computed. 



Fitting dose duration-response data by averaging across subjects 
at each dose duration Is not acceptable. Rather, the data should 
be fit by using all observations of all individual subjects 
simultaneously. The modeling software should provide ED^ and 
values for the data pooled from T 2 subjects. The following 
methods are acceptable: 

k Fitting based on the assumption of a nonlinear mixed 
effect model (population model) using suitable software 
(Figure AIIL1). The mixed effect modeling technique 
accounts for within- and among-subject variability, or 

ii. Fitting based on nonlinear least squares regression, 
pooling individual observations from all subjects (naive 
pooled data method). 
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cL Determine the EDjo (the dose duration corresponding to half- 
maximal response). 

e. Determine and D 2 corresponding to approximately one-half 
ED*) and two times ED W , respectively, for use in the pivotal 
study/*" These values bracket ED^ correspond to 
approximately 33% and 67% respectively of the maxima} 
response, and represent the sensitive portion of the dose 
duration-response curve, 5 

2, Visual Data [refer to Section III IB) J 

a. Compute the area under the effect curve (AUEC) for each 
vasoconstriction time profile. 

b. Fit the dose duration-response data as described in Section 
lV{JH1)(c>- 

c. Determine the ED 50 , D u and D 2 . 

3. Consultation with the Division of Bioequivatence 

If a sponsor wishes to discuss issues related to assay validation, dose 
duration-response, or other aspects of its pilot dose duration-response 
study prior to the conduct of the pivotal in vivo bloequivalence study, 
the sponsor has the option to submit the study data and summary 
results of the pilot study to the Division of Bloequivalence for review of 
ED.*,, D t , and D 2 values, and the proposed pivotal study protocol. If the 
pilot study results are submitted, the firm may wish to include ell study 
data, with an explanation accompanying any data not included in the 
pharmacodynamic analysis. 

Sponsors may consider that they have sufficient information about the 
dose duration-response relationship of the topical corticosteroid under 
investigation to proceed directly to the pivotal study without conduct of 
the pilot study. This course of action assumes knowledge of £D W , D,, 
and D 2 appropriate to the RLD under study site conditions, which Is 
essential to an acceptable pivotal study. Staff in the Division of 
Bioequivalence are available to review this information at the request of 
a sponsor. 



"* The observed £0^ value may be rounded by MP to 15 minutes to obtain the E0 W value used in the pivotal 
study. In practice, a demons UcKi on of dose duration-response based on D, withm 0.25 - 0.5 times the observed 
ED^ and O t within 2-4 times the observed ED^ Is acceptable. For potent corticosteroids with short EO^ values, 
these recommendations may require adjustment. If so, the Division of Bioequivalence may be consulted. 
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Computer Formatted Data Submission 

tf the study data and summary results are submitted, a diskette in the 
ASCII format containing the study data should be submitted with the 
pilot study, Chromameter raw data? baseline-adjusted data; baseline- 
adjusted, untreated control site-corrected data; end AUEC data should 
be arranged in separate files in the format given in Tables AHM - AIIL4. 



V. PIVOTAL iN VIVO BIO EQUIVALENCE STUDY 

The purpose of the pivotal study is to document tn vtvo bioequivalence of the test 
product to the reference listed drug (RLD). The guidance specifies the minimum dose 
duration-response ratio which must be met by individual subjects for inclusion in the 
data analysts. Therefore, a pivotal study may generally be initiated without 
consultation with the Division of Bioequivalence tSection IVUH31L 

A. Study Design 

1 . Pharmacodynamic bi oequi valence study using witbin-study day replicate 
single dose durations of test and reference products, and based on the 
population ED^ identified in the pilot study. 

2v Individual subject dose duration-response, based upon an acceptable 
D 2 /D t ratio of AUEC values of the RLD. The minimum value of the ratio 
should be 1.25. Success in meeting this dose duration-response 
criterion will be determined through dupticate dosing of the RLD at 0 lr 
the dose duration equal to approximately 0.5 times the population ED^ 
and at 0 2 , the dose duration equal to approximately 2 times the 
population EDgo- 

3. Forty to sixty e valuable subjects, i.e., subjects who meet the 
'responded and 'detector' criteria of Sections IV(E) and V{H)UKcL 

B. Subject Inclusion Criteria 
Consult Section IV(B). 

C. Subject Exclusion Criteria 
Consult Section IV(C). 

D- Study Restrictions 

Consult Section IV(D). 
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E. Subject Screening for Response 
Consult Section IV(E|. 

F. Assay Precision 



Consult Section 1V(F). 
G> Study Day Activities 

1 . Consult Section !V(1), where applicable. 

2, Application of dose duration to skin sites on the ventral forearms of 
each subject should be randomly assigned, maintaining the 
recommendations described below. Sites may be occluded or 
nonoccluded, based on the considerations of Section iv(Q) and the pilot 
study results. Untreated control skin sites should also be included for 
studies based on chromameter measurements. Dose durations and 
control sites on each arm should include; 



T: the test product at the dose duration corresponding 
approximately to ED TO/ as determined with the reference listed 
drug (RLD) in the pilot study (two sites per arm); 

R: the reference listed drug (RLD) at the same dose duration 
corresponding approximately to ED 50 as for the test product T 
(two sites per arm); 

D,: the shorter dose duration RLD calibrator (one site per arm); 

D 2 : the longer dose duration RLD calibrator (one site per arm); and 

UNT: the untreated control (two sites per arm). 

The total number of testing sites is 1 6 (eight sites per arm). The eight 
treatments should be randomized, as noted above. Application patterns 
on each arm should be complementary, i.e., D 7 is complementary to D t , 
R is complementary to T, and UNT is complementary to UNT. As 
examples, where T is assigned a specific skin site location on one arm, 
R should be assigned to the corresponding skin site on the other arm. 
Where UNT is assigned a specific skin site location on one arm, UNT 
should be assigned to the corresponding skin site on the other ami. 
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A representative application sequence for a particular subject might be: 



ANTECUBITAL FOSSA 


Left Aim 


Right Arm 


D, 




T 


R 


UNT 


UNT 


R 


T 


UNT 


UNT 


T 


R 


D* 


D, 


R 


T 



WRIST 



The specific pattern of skin sites, he., medial (ulnar) to lateral (radial), 
and superior to inferior, should be described by the firm* 

3* Either the staggered application with synchronized removal or the 
synchronized application with staggered removal method, consistent 
with the methodology used in the pilot study, should be used for D„ D*, 
and ED 50 dose durations. 

4. Examples of time periods for assessment of baseline skin color and skin 
blanching at each site are: 

a. For staggered application with synchronized removal: 

For all dose durations and untreated control sites, baseline 
readings within one hour prior to drug application of the longest 
dose duration; skin blanching readings at 0, 2, 4, 6, 19, and 24 
hours after drug product removal. Actual times will depend upon 
the time of dosing and the topical corticosteroid being studied. 

Time zero equals time of drug product removal . 

b. For synchronized application with staggered removal; 

For all dose durations and untreated control sites, baseline 
readings within one hour prior to the time of drug application to 
active drug sites; skin blanching readings at the following times 

17 
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after drug product application: D 2 (see Not* below}. 6, 8, 1 1 , 24, 
and 28 hours. Actual times will depend upon the time of dosing, 
the topical corticosteroid being studied, and D 2 . 

Time zero equals time of drug product application . 

Note: For example, if D 2 for a specific drug product equal? 4- 
hours, the first post-baseline reading of all skin sites, both 
active drug sites and untreated control sites, would be at 
4 hours. For either method, at teast one reading should 
be scheduled between 5 PM and midnight. 



H» Data and Statistical Analyses 
1 . Data Analysts 



a. For the chromameter raw data, adjust each skin blanching 
response versus time profile (both active drug sites and untreated 
control sites) for the baseline value at that site. Correct the data 
of each baseline-adjusted active drug sHe for the mean of the 
two baseline-adjusted untreated control sites from the same arm 
(Tables A1V.1 - A1V.4). 

b. Compute AUEC for each baseline-adjusted, untreated control 
she-corrected dose duration (Tables AIV.3 r AIV.5, AIV*6K 

i. AUEC (0 _ Z 4) for the staggered application with synchronized 
removal method, or 

ii, AUEC from time D 2 to 28 hours, AUEC^,, for the 
synchronized application with staggered removal method. 

c. Only the data of "detectors/ i.e., individual subjects whose 
AUEC values (Table A1V.5) at D t and D 2 are both negative and 
that meet the dose duration-response criterion below, should be 
included in/ the data analysis (Tables AIV.6, AV.1K The dose 
duration-response criterion is: 



AUEC at Q 



2 



AUEC at D t 



i 1.25 



where: 

AUEC at « 0.5 (AUEC at (left arm) + AUEC at D 2 

(right arm)I; 
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AUEC at « 0.5 (AUEC at 0, (left arm) + AUEC at D t 

(right arm)l- 

d. Only those subjects with a complete data set, i.e., duplicate 
values of D, and D 2 , and quadruplicate values of T, R # and UNT, 
should be included in the data analysts. 

e. The bioequivalence comparison should be based on AUEC values 
computed according to Section V(H)UHb) at the dose duration 
corresponding approximately to ED„ 0 [treatments T and R, 
Section V(GH2», 

f. Alt study data, including the data of 'nondetectors/ should be 
submitted* An explanation (e.g., 'nondetector/ overlap of 
vasoconstrictor effect due to an adjacent site, etc.) should 
accompany any data not used in the bioequivalence evaluation, 

2. Statistical Analysis 

3, The statistical analysis requires the use of untransformed data 
because AUEC values of treatments T and R r calculated from 
baseline-adjusted, untreated control site-corrected data, although 
generally negative, are sometimes positive. The presence of 
both positive and negative data eliminates the use of 
conventional statistical transformations. Previously used 
approximate methods, 13 for example calculating a confidence 
interval for the difference between test and reference product 
averageSj end dividing these limits by an estimate of the 
reference product average, are not applicable. Locked 
method 14 provides an exact confidence interval from 
untransformed data. 

b* The 90% confidence interval should be calculated for the ratio of 
the average AUEC response due to the test product (average of 
four replicates) to the average AUEC response due to the 
reference product (average of four replicates) using Locke's 
method. The formulae and a worked example, based on the data 
of Table AIV\6, are given in Appendix V. 

c. The Office of Generic Drugs has not determined at this time the 
equivalence interval for bioequivalence. The Office recognizes 
that an equivalence interval wider than 80-1 25% r as a public 
standard, may be necessary pending evaluation of data 
submitted to the agency. 

d. The randomization code, indicating the specific skin sites to 
which each dose duration and control site was assigned, should 
be submitted with the study report. 
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3. Computer Formatted Data Submission 

A diskette in the ASCII format contains the study data should be 
submitted with the application. Chromarneiter raw data; baseline* 
adjusted data; baseline-adjusted, untreated control site-corrected data; 
. and AUEC data should bo arranged in separate files in the format given 
in Tables AIV.1 - AIV.6. 
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APPENDIX I 

STAGGERED APPLICATION WITH SYNCHRONIZED REMOVAL: 
SCHEMATIC FOR A SUGGESTED PILOT STUDY PROTOCOL 



Figure Al.i 

Baseline (BL) Measurement. Drug Application and Drug Removal 
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Figure AL2 
Skin Blanching Measurements 
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APPENDIX 11 

SYNCHRONIZED APPLICATION WITH STAGGERED REMOVAL: 
SCHEMATIC FOR A SUGGESTED PILOT STUDY PROTOCOL 



Figure Atl.1 

Basfelifie(BL) Measurement. Drug Application ami Drug Rwoval 




Figure AH.2 
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) 

APPENDIX til 

ANALYSIS OF DATA FROM AN AGENCY-SPONSORED PILOT STUDY: 

AN EXAMPLE 

Development of the recommended study designs in this guidance included the conduct in late 
1994 and early 1995 under agency contract {Section WHO] of small-scale vasoconstrictor 
assays at two research sites: the University of Utah Health Sciences Center and the University 
of California, San Diego, School of Medicine. The University of Utah study used the 
synchronized application with staggered removal method, while the University of California 
study used the staggered application with synchronized removal method. Each research site 
conducted a pilot dose duration-response study and a "pivotal' in vivo bioequivatance study, 
with 1 2 subjects in each of the four studies. The contract studies differed In several ways 
from those recommended in this guidance. The contract studies (1 ) used untreated control 
sites corresponding to each active drug site, (2) measured skin blanching through 48 hours, 
and (3) did not replicate the test and reference products on each arm ('pivotal' study). 

No preference in methodology is Intended by use of data based on the staggered application 
with synchronized removal method in Appendices III - V to illustrate data analysis* Bther 
method of application and removal is acceptable. Table AIII.1 presents chromameter e-scale 
raw data of the University of California pilot study for subject 1 through 24 hours. Baseline- 
adjusted data are presented in Table AIIL2, and baseline-adjusted, untreated control site- 
corrected data are presented in Table AIH.3. In this example data set, each active drug site 
was corrected for its corresponding untreated control site. However, the guidance 
recommends use of only two untreated control sites per arm, and subtracting their average 
from all active drug sites on that arm. Table AI1L4 presents AUHC^*, data for ail subjects and 
dose durations. The model fit to the pooled data is shown in Figure AIII.1 . 

Table AIH.1 Chroma Meter (Minolta) a-scale readings for a subject 



SUB DD 


SITE 


BL 




Hours after drug removal 










0 


2 


4 


6 


19 


24 


1 0.26 


UNT 


9.66 


9.99 


10.10 


9.52 


10.03 


10.40 


9.65 


1 0.26 


TRT 


10.36 


9.89 


10.38 10.32 


10.51 


10.86 


10.04 


1 0.5 


UNT 


9.27 


8.20 


9.78 


8.54 


9.61 


9.87 


9.59 


1 0.5 


TRT 


9.69 


8.77 


9.35 


9.27 


8.78 


10.40 


9.82 


1 0-75 


UNT 


8.45 


8.75 


8.24 


8.16 


8.92 


8.43 


8.22 


1 0.75 


TRT 


8,46 


8.66 


8.53 


8.04 


8.26 


8.72 


8.56 


1 1 


UNT 


9.00 


9.63 


8.45 


8.03 


8.94 


9.33 


9.66 


1 1 


TRT 


8.52 


8.80 


8.87 


8.53 


8.05 


8.66 


8,21 


1 1.5 


UNT 


9.44 


9.39 


9.46 


9,27 


9.92 


9.59 


9.01 


1 1.5 


TRT 


9.59 


9.60 


9.99 


9.93 


9.18 


10.23 


9.24 


1 2 


UNT 


10.12 


10.13 


9.50 


9.93 


9.39 


10.95 


10.84 


1 2 


TRT 


10.28 


10.25 


10.68 


10.15 


10,31 


11.46 


8.92 


1 4 


UNT 


8.89 


8.01 


8-78 


8.89 


9.76 


8.46 


9.18 


1 4 


TRT 


8.21 


8.28 


8.36 


7.98 


7.96 


8.15 


8.30 


1 6 


UNT 


9.18 


9.46 


8.79 


8.03 


9.29 


10.11 


9.51 


1 6 


TRT 


9.37 


9.61 


9.30 


8.92 


9.20 


10.16 


9.63 



Appendix Ml abbreviations appear on page 2a , 
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Table AIH.2 Baseline-adjusted ascale data for a subject 



SUB DO SITE BL Hours after drug removal 







0 


2 


4 


6 


19 


24 


0.25 


UNT 


0,13 


0.24 


-0,34 


0,17 


O.S4 


-0.21 


0.2S 


TRT 


-0.47 


0.02 


-0.04 


0.15 


0.50 


-0.32 


0.5 


UNT 


-1.07 


0.51 


-0.73 


0.34 


o.eo 


0.32 


0.5 


TRT 


-0.82 


-0.24 


-0.32 


-0.81 


0.81 


0.23 


0.75 


UNT 


0.30 


-0.21 


-0.29 


0.47 


-0.02 


-0.23 


0.75 


TRT - 


• 0.20 


0-07 


-0.42 


-0.20 


0.26 


0.10 


1 


UNT 


0.63 


-0.55 


-0.97 


-0-O6 


0.33 


0.66 


1 


TRT 


0.28 


0.35 


0.01 


-0.47 


O.I* 


-0.31 


1.5 


UNT 


-0.05 


0.02 


-0.17 


0.48 


O.IS 


-0.43 


1.5 


TRT 


O.OI 


0.40 


0.34 


-0.41 


0.84 


-0.35 


2 


UNT 


0.01 


-0.62 


-0,1 9 


-0.73 


0.83 


0.72 


2 


TRT 


-0.03 


0.40 


^>.13 


0.03 


1.18 


-1.36 


4 


UNT 


-0.88 


-0.11 


0.00 


0,87 


-0.41 


0,29 


4 


TRT 


0.07 


0.15 


^).23 


-0-25 


-0.06 


0.09 


6 


UNT 


0.2B 


-0.39 


-1.15 


0.11 


0.93 


0.33 


6 


TRT 


0-24 


-O.07 


-0.45 


-O.I 7 


O.70 


Q.26 



Table Allies Baseline-adjusted, untreated control site-corrected a-scale data and AUEC^i 
data for a subject 



SUB DD 


SITE BL 




Hours after drug removal 




AUEC^ 






o 


2 


4 


6 19 


24 




1 0.25 


TRT 


-0.60 


-0.22 


0.30 


-0.02 -0.04 


-0.11 


'-1.23 


1 0.5 


TRT 


0.25 


^0.75 


0.41 


-1.15 0.21 


-0.09 


-7.39 


1 0.75 


TRT 


-0.10 


0.23 


-0.13 


-0,67 0.28 


0.33 


-1.48 


1 1 


TRT 


-0.35 


O.SO 


0.98 


-0.41 -0.19 


-0.97 


-3.80 


1 1.5 


TRT 


0.06 


0,38 


0.51 


-0.89 0.49 


0.O8 


-0.23 


1 2 


TRT 


-0.04 


1.02 


0.06 


0.76 0.35 


-2.08 


5.77 


1 4 


TRT 


0.95 


0,26 


-0.23 


-1.12 0.35 


-0.20 


-4.74 


1 6 


TRT 


-O.04 


0.32 


0.70 


-0.28 -0.14 


-O.07 


-1.53 



* AUECV™ units are baseline-adjusted, untreated control site-corrected a-scale units times 
hours 
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Table AJIL4 AUEC, 024> data of all 1 2 subjects at each dose duration 









Subject Number 








1 


2 


3 


4 


5 


6 


0.25 


-1.23 


-0.02 


-13.87 


-27.27 


-10.66 


-10.41 


05 


-7,39 


-B.13 


-15.03 


^3.7 1 


7.72 


^5.94 


0.75 




-8.92 


-18.39 


-43.82 


-23,42 


-2.29 


1 


^3.80 


-24.56 


-16.25 


-44.39 


-20.37 


-8.92 


1.5 


-0.23 


-19.21 


-15,44 


-77.04 


-19.95 


-20-64 


2 


5.77 


-1.80 


-23.74 


-66,80 


-32.00 


19,52 


4 


-4.74 


-43.07 


-24.80 


-62,96 


-32.81 


-8.52 


6 


-1.63 


-41.56 


-21 .79 


-71 -60 


-61,51 


-19,01 



DO - Subject Number 





7 


8 


9 


10 


11 


12 


0,25 


4.20 


-11.95 


-12.36 


1,15 


-30.03 


-7,25 


0.5 


-12*31 


7.45 


12.95 


-39,45 


-39-56 


14.73 


0.75 


1,34 


5,95 


1.88 


-40.68 


-61 .06 


-21.09 


1 


-18.84 


8.78 


-43.35 


-16.19 


-43.58 


10.81 


1.5 


-42.70 


1.26 


-20.97 


6.87 


-40.73 


0,51 


2 


-37.29 


-48.83 


-39.79 


10.75 


-82.01 


-10.51 


4 


-45,46 


-71.77 


^57.55 


-37.64 


-27.82 


-14.89 


6 


-37.24 


-8,14 


-34,18 


-35.01 


-33.60 


16.14 



Abbreviations in, Tables AIU.1 - AU»-4 

OO: Dose duration in hours 

UNT: Untreated control sitelno product applied) 

TRT; Treated site (topical corticosteroid product applied) 

BU; Baseline measurement of skin color, as described in Section IVUM9) 
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Figure All!,! Observed AUEC (M4 , mean (filled circles) and SEM {upper a ad lower 
limits), end E WM model fitted (solid line) to the pooled dose duration-response data of 
all 1 2 subjects in the pilot study. 

Note 1 : Data are baseline-adjusted and untreated controt*site corrected, thus 
AUEC was $et to zero at dose duration equal to zero. 



Note 2: 



Note 3: 



The model fit (solid line) was determined using a population 

pharmacokinetic-dynamic data modeling program {P-Pharm, SimedK The 
fitted population values were: 



ED B0 : 



1 .89 hours 

-48.80 a-scale units times hours 



Based on these data, the dose durations selected as the approximate 
ED so for the comparison of test and reference products, and as D, and 
D 2 in the 'pivotal' in vivo bioequivalence study were: 



Approximate ED go : 
0 2 : 



2.0 hours 
1 .0 hour 
hours 
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APPENDIX IV 

ANALYSIS OF DATA FROM AN AGENCY-SPONSORED 'PIVOTAL' STUDY: 

AN EXAMPLE 

Appendix IV presents chromameter a-scale data and AUEC^ 24| data of the University of 
California 'pivotal' in vivo bioequivalence study referred to in Appendix III* In the 'pivotal' 
study, the bioequivalence comparison is based on the dose duration-response analysts 
summarized in Figure AIIL1. Note 3. Table AIV.1 presents the a-scale raw data through 24 
hours for subject 1 . Baseline-adjusted data are presented in Table AIV«2, and basefine- 
adjust&d, untreated control site-corrected data are presented in Table AIV*3. In this example 
data set, each active drug site was corrected for its corresponding untreated control site* 
However, the guidance recommends use of only two untreated control sites per arm, and 
subtracting their average from all active drug sites on that arm. Table AIV.4 presents the 
baseline-adjusted and untreated control site-corrected a-scate data for test and reference 
products for all subjects. Table AIV.5 presents right and left arm AUEC^ data, and the two 
arm average data, for O, and D 2 for all subjects. Table A1V,5 also Identifies 'detectors/ i.e., 
e valuable subjects, defined as those subjects who met the dose duration-response criterion 
(Section V(H}( 1 }<c}J. Table Af V.6 presents right and left arm AUEC,^ data, and the two arm 
average data, for test and reference products for all subjects at a dose duration of 2.0 hours, 
and highlights the two arm average AUECV 24) data of the 'detectors/ Only the data of 
'detectors' are included in the analysis for bioequivalence, as described in Appendix V. 

Table AIV.1 Chroma Meter (Minolta) a-scale raw data for a subject 



SUB 


TRT 


ARM 


LOG 


SITE 


BL 




Hours after drug removal 
















0 


2 


4 


6 


19 


24 


1 


A 


R 


1 


UNT 


7.34 


7 4 23 


8.09 


7*64 


7.82 


7.68 


8.71 


1 


A 


R 


1 


TRY 


7.11 


7.BB 


7.59 


5.92 


6.23 


e.32 


7.30 


1 


B 


R 


2 


UNT 


6.1S 


7. 38 


7.26 


6-85 


7.35 


7.14 


7.87 


t 


B 


R 


2 


TRT 


6.79 


6.29 


6.12 


4,45 


5.88 


6.01 


7.26 


l 


C 


R 


3 


UNT 


6.28 


7.32 


7.80 


6.77 


7.75 


6.59 


7.55 


1 


c 


R 


3 


TRT 


7.78 


9.26 


9.30 


7.42 


8.24 


7.40 


8.59 


1 


0 


R 


4 


UNT 


9.31 


10.19 10,61 


9.56 


10.88 


9.52 


10.13 


1 


D 


R 


4 


TRT 


7.38 


8.22 


6.94 


5.07 


6.98 


7.24 


7.91 


1 


c 


L 


1 


UNT 


7.62 


7.98 


7.56 


7.48 


7.24 


6.73 


7.49 


1 


c 


L 


1 


TRT 


6.97 


5.42 


5.39 


4.39 


4.79 


5.70 


6.45 


1 


B 


L 


2 


UNT 


7.12 


e.32 


6.76 


6.25 


6.74 


6.80 


7.S8 


i 


8 


L 


2 


TRT 


7-46 


4.48 


4.38 


4.11 


4.39 


6.27 


7-25 


i 


A 


L 


3 


UNT 


7,69 


7.03 


7.73 


7.21 


7.87 


7.89 


8.38 


i 


A 


U 


3 


TRT 


8,99 


8.75 


8.07 


6.74 


6,53 


7.14 


8.25 


i 


0 


L 


4 


UNT 


8,99 


8.28 


8.95 


8.50 


9.10 


9.05 


9,93 


1 


D 


L 


4 


TRT 


8.8O 


8.04 


6.71 


5.51 


5.14 


7-05 


7.96 



TRT A: RLD at dose duration D, (1 -O hour) 

TRT B: RLD at dose duration D a (4.0 hours) 

TRT C: Test drug product at dose duration of 2.0 hours 

TRT D: RLD at dose duration of 2.0 hours 

UNT; Untreated control site (no product applied) corresponding to each treated site 
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Table AlV-2 Baseline-adjusted a-scate data for a subject 



TRT 


ARM 


LOC. 


SITE BL 


A 


R 


1 


UNT 


A 


R 


1 


TRT - 


B 


R 


2 


UNT 


B 


R 


2 


TRT 


C 


R 


3 


UNT 


C 


R 


3 


TRT 


D 


■a 
H 


A 
** 


1 INT 


0 


R 


4 


TRT 


c 


L 


1 


UNT 


c 


L 


1 


TRT 


B 


L 


2 


UNT 


B 


L 


2 


TRT 


A 


L 


3 


UNT 


A 


L 


3 


TRT 


D 


L 


4 


UNT 


0 


L 


4 


TRT 



Hours after drug removal 



-o.n 

0.75 
1.20 
-O.SO 
1.04 
1.48 
0.88 
0.84 
0.36 
-1.55 
-0.80 
-2.98 

-o.ee 

-0.24 
-0.71 
•0.76 



0.75 

o.4a 

1.08 
-0.67 
1.52 
1.62 
1.30 
-0.44 
-0.06 
-1.68 
-0.36 
-3,08 
0.04 
-0*82 
-0.04 
-2.09 



0-30 
-1.19 
0.67 
-2,34 
0.49 
-0-36 
0.25 
-2.31 
-0.14 
-2.58 
-0-87 
-3.35 
-0,48 
-2*25 
-0,49 
-3.29 



6 

0.48 
-0.88 
1.17 
-0-91 
1.47 
0.46 
1.57 
-0.40 
-0.38 
-2.1 B 
-0.38 
-3.07 
0.18 
-2,46 
0.11 
-3.66 



19 

0.34 
-0.79 
0.96 
-0.78 
0,31 
-0.38 
0.21 
-0,14 
-0.89 
-1,21. 
-0.32 
-1,19 
0.20 
-1 .85 
0.06 
-1.75 



24 

1.37 
0,19 
1.69 
0.47 
1.27 
0.81 
0.82 
0.63 
-0,13 
-O.S2 
0.46 
-0.21 
0.69 
-0.74 
0.94 
-0-84 



Table AIV.3 Baseline-adjusted , untreated control site-corrected a-scale data end AUEC^ 
data for a subject 

~SUB trt ARM LOC. SITE BL Hours after drug removal AUE<W 

O 2 4 6 19 24 
a R 1 TRT - 0.86 -0.27 -1.49 -1.36 -1.13 -1.18 -25.98 
B R 2 TRT - -1.70 -1.75 -3.01 -2,08 -1.74 -1.22 -45.53 
c R 3 TRT 0.44- O.OO -0.85 -1,01 -0,69 ^0.46 -16.20 

D R 4 TRT - -O.O* .1.74 -2.56 -1.97 -0.35 -0.29 -27.29 
c L A TRT - -1,91 -1.52 -2.44 -1.80 0.32 -0.39 -27.19 
B L 2 TRT - -2.18 -2.72 ^2.48 -2.69 -O.Q7 -0.67 -42.26 
* ^ 3 TRT 0-42 -0.96 -1.77 -2.64 -2-05 -1.43 -46.87 

4. TRT - -O.OB -2.05 -2.80 -3.77 -1 .B1 -1.78 -58.77 



D L 
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Table AIV.6 AUEC W ., 4 > data for right and left arms, the two arm average data for test and 
reference products of all 1 2 subjects at 3 dose duration of 2.0 hours 



AUEC«>. 24> of TEST PRODUCT AUEC^ of REFERENCE PRODUCT 



SUB 


ARM 


LOC 


AUEC 


AUEC* 


SUB 


ARM 


LOC 


AUEC 


AUEC 










{AVERAGE) 










1 AVERAGE) 


1 


ft 


3 


-16. 20 


-21.69 


1 


R 


4 


27.29 


43.03 


1 


L 


1 


-27.19 




1 


t 


4 


-S8.77 . 




2 


L 


3 


-56.98 [ 


-48.52 1 


2 


R 


4 


-28.65 


| -22.20 | 


2 


R 


1 


-40.06 




2 


L 


4 


-15.75 




3 


L 


3 


-43.63 | 


-38.99 | 


3 


R 


1 


-15.27 


| -18.65 | 


3 


R 


2 


-34-36 




3 


L 


4 


-22.03 




4 


R 


1 


-14.06 | 


-7.62 j 


4 


R 


4 


-26,67 


| -22.42 | 


4 


L 


3 


-1.18 




4 ' 


I 


2 


-18.18 




5 


L 


3 


-8.39 


-13.34 


5 


L 


2 


-35.48 , 


-34.25 


5 


R 


1 


-IB, 29 




5 


R 


3 


-33.01 




6 


R 


4 . 


-9,51 


-15.23 


6 


R 


1 


0.01 


-18.83 


6 


L 


3 


-20.96 




6 


L 


4 


-37.88 




7 


R 


4 


-12.05 


0.98 | 


7 


R 


2 


-12.17 


| -10.96 | 


7 


L 


1 


14,01 




7 


L 


4 


-9,75 




8 


R 


4 


0.30 


0.56 


8 


R 


2 


13.67 


-7.94 


8 


L 


3 


0.81 




8 


L 


1 


-29.45 




9 


R 


1 


-43.68 


32.05 | 


9 


R 


4 


-41.15 


| -37.40 | 


9 


L 


3 


-20.42 




9 


L 


2 


-33.66 




10 


R 


1 


-10.61 


-11 .Si 


10 


L 


3 


-20.35 


-16.10 


10 


L 


3 


-12*41 




io 


R 


1 


-11.86 




11 


U 


2 


-26,33 


-26.18 | 


11 


R 


1 


-26.13 


| -26.73 


11 


R 


3 


-26 .04 




11 


L 


4 


-27.33 




12 


L 


3 


-15.77 


| ^11.62 | 


12 


R 


1 


-35.19 


| .12.56 


12 


R 


3 


-7.47 




12 


L 


4 


10.08 




MEAN 




-18.77 


-18.77 








-22.59 


-22.59 


SO 






16.45 


15*23 








16.14 


10.92 


SE 






3.36 


3.12 








3.30 


2.23 


%cv 






88 


81 








71 


48 



•Highlighted cells show AUEC data of seven subjects whose AUEC ratios (see Table AIV.5) were £ 1 .25, 
i.e., ©valuable subjects. These AUEC date were used in the calculation of the 90% confidence interval 
in Appendix V. 



34 



PAGE 63/90 * RCVD AT 1111612007 4:19:05 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/4 ' DNIS:2738300 * CS1D:2158511420 * DURATION (mm-ss); 14-02 



11/16/2007 16:13 2158511420 



REED SMITH 27S 



PAGE 64/90 



• r 

APPENDIX V 

LOCKE'S METHOD; FORMULAE AND A WORKED EXAMPLE 

The calculation of the 90% confidence interval for the 'pivotal' bioequivalence data set of Table 
AIV.6 is given below. The data used to calculate the confidence interval are the average AUEC 
values of 'detectors' {evaluable subjects) only. 



Table AV.1 Average AUEC values of subjects in the 'pivotal' study meeting thfr dose duration- 
response criterion of Section V|H){1)(c) 



Subject AUEC^ 24I AUEC^ 

Test Product Reference Product 
(Average) (Average) 

2 -48.52 -22.20 

3 -38.99 -18,65 

4 -7.62 -22.42 
7 0.98 -10.96 
9 -32.05 -37.40 
n -28.16 -26.73 
12 -11.62 -12.56 



The calculation of the confidence interval is facilitated by the calculation of the following 
intermediate quantities: 

— 1 ° — 1 n 

n i«l 11 i=l 

where n is the number of evaluable subjects, seven (7) In this example. 



A _ i-» _ a = - 

~l * - 1 



£ pen - X T )(X Ri - X R ) 
°tr - n - 1 
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These are the sample means, sample variances, and sample covariance for the individual 
evaluable subject average AUEC data. For the example, these are 

X T = -23.43 X R = -21.56 = 323.13 6^ = 80,10 6 ra = 78.83 



Define t as the 95th percentile of the t-drstribution for n-l degrees of freedom, For example, 
for n= 7, t (6 degrees of freedom) is 1.9432. Now define 

n X* 



6 < 1 is required to have a proper confidence interval. If 6 ^ 1 , the study does not meet the 
in vivo bioequivatence requirements. In the example, G =* .0930, 



Under the assumption that G < 1, calculate 



K = 



TT 



(1 - G) + - 



TR 



RR 



TR 



RR 



— \ 



In the example, K - 2.791, 

The confidence interval limits may now be calculated: 



X 




t 










a 




1 


- G 





In the example, 90% confidence interval limits are 53.6% end 165.9%, based on the data of 
seven evaluable subjects. 
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EXHIBIT C 



PAGE 66/90 • RCVD AT 11116/2007 4:19:05 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/4 * DNIS:2738300 ■ CS1D:215851 1420 * DURATION (mm-ss):14-02 



11/16/2007 16:13 2158511420 



REED SMITH 27S 



PAGE 67/90 




PAGE 67/90 * RCVD AT 1111612007 4:19:05 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-5/4 > DNIS:2738300 * CSiD:2158511420 * DURATION (mm-ss):14-02 



11/16/2007 16:13 2158511420 REED SMITH 27S PAGE 68/90 



PAGE 68/90 ' RCVD AT 11116120074:19:05 PM (Eastern Standard Time] ' SVR:USPTO-EFXRF-5/4 * DNIS:2738300 * CSID:2158511420 * DURATION (mm-ss):14-02 



Best Available Copy 



11/16/2007 16:13 2158511429 



REED SMITH 27S 



PAGE 69/90 



ToWiiBfe 1959 

lytigW. 1*62 
-right, 1963 
(Miisbt, 1964 
©^,1965 
© 1966 

©Cctf.tfg ... 

© Copyn|^ 
© CopyriffP 
© Copyright 
@ Copyright; 
© Copyright, . 
© Copyright, V. 
© Copyright* 19 
© Copyright, 19a 
© Copyright, 1981 
© Copyright, 1982 
© Copyright, 1983 , 
<3> Copyright, 1984 
<6> Copyright, 19B5 
© Copyright, 1986 
$> Copyright, 1987 
© Qjpyright, 1988 
<S> Copyright, 1989 
© Copyright,. 1990 
© Copyright, 1991 
© Copyright, 1992 
© Copyright, 1993 
€> Copyright, 1994 
<g> Copyright,. 1995 
® Copyright, 1996 
© Copyright, 1997 
Copyright, 1998 
© Copyright, 1999 
© Copyright, 2000 
© Copyright 2001 
® Copyright, 2002 
<S> Copyright, 2003 

by tin American Society of Hc^lttvSystem pharmacists, % 
7X71 Wisconsin A^tatk ■ < 
Bcthesda. MD 20814 
All Rights Rwtrved. 

ATI material dtarifcuini as pan of AHFS Drug Infbnmuk>/P copyitgjired- 
Reptxxtaction. a»rage *n a tentevHl syram. or trtn3*»ie*Hin of uj^oifll or 
aoy part thereof in any form or by any means without the ex^jg wrktr© 
penniartion of Ubc American Society of Health-System «**^^^>^0r ■ 



ii Society of Heal^y*™r hKIP ^ 



^dte 



Primed In ttw Untie* Sfto* otf Arnetwai:* s ■ 
UBRARY OfGbM&^.CATAL^ ' 
INTERNATIONAL STANDARD BOOKNVMBJSR (ISBN): I .58S28-0S9~9 
INTERNATIONAL STANPAAD SERIAL NUMBER (ISSN): 8756-6028 



Cuah 
7272 \. 

« •** - l £ ; . ",->•' *■ ' 1 •; « «A 

. v. M J * 
TPhooe 

Pleaw m«ui<m Orfer Code 7X8 wfcjn cogto 

C<Frfr. 



jrfvkrtU into 



PAGE 69190 * RCVD AT 11/16/2007 4:19:05 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/4 * DNIS:2738300 * CSID:215851 1420 * DURATION (mnvss): 14-02 



11/16/2007 16:13 



Best Available Copy 

2158511420 



REED SMITH 27S 



PAGE 



whh'bbdy too* .nd fanUte. 5^J?ta intern *nn*itiu 

10 3 of sttvcr idftAdpa ddly tfetind w * 1* 



i oednnvc dttMdng ftuxapy. As vAto. gyttomc o^, 
- 5 taB^gn^^oppTOiiTO^eqw«i!aitp 



111 



kctoof «3wr nitrate wtoh galftdjariae. SUvfcr — 11 



. .. ' . • . ■ - *• ~- f If' iMiimiiniiirf 



" I^^S^miW crew* 5hoaM be "Stored at 15^0°C. 

film SES £££ MMta** t»o^ toj^ may n^iK 



its ptoduct. • 



Hatdrumid&(H3li>gfJ «ewn 0.1% 



1%* 



glycol). MDnaMfl 




— JUa 



Group lV , * * -w 

Desoodnwi82orift (topicorr LP) cream O0S% 



Topical Corticosteroids Qene^ 
Statement 

" -. • -— ^ 



Trtwrii*«i^B^Hkfe(^ ' .... 

Trtariidnolbnfl'oQfitonido (WBtiatognta^.O 1 * 



T<^B?Sd«»teroid5 aroused ftwr to% symptoqiatif rtUef of ifl9«miT»atwy 



Desonkte(JridB3ibft»>crBanf\0JDS* . 
Rui^noID^^it^c^fWl^daCSy^alaI , ^) 9o*u«tonA01?fc.- ..... 



PAGE 70/90 * RCVD AT 11/16/2007 4:19:05 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-5/4 * DNIS:2738300 * CSID:2158511420 * DURATION (mm-ss):14-02 



11/16/2007 16:13 



Best Available Copy 

2158511420 



REED SMITH 27S 



PAGE 71/90 



■ . Ctupdstry 



grabbed tifte&i «idu*irtwt 




, \iiMiE cuipnifly maflte. ffocttMfc of law |»- 



- ai* 

it*'" 



-I.: -. 



V Ch»nfatfy 




fromsge and AdwiW«t«i*i6n 



mwto am anpEod sparingly in thin fttm* »a* « «^ jfmly ^ i- 





Stem v^rar* tarn sfcmiW be inrem* «rf sirett «mttt» oTi toe 
1 - -j ^ ^ ridn. Small ammuitt of the prtpapgfart> spqultt 



6.05% (c^bewnathasohe)* AJpWW'- 

........ - ]&cxtorikp0it*8*' ,**' ■» , 



Sagpd 8«ltfy into Ac scfilp ypti| the foar™ dUappeMS M»tf ctt^ scaT^ ^ 

CAutinri3 . ' . . j^vV - ' ' ! - 

■arly mosci m op&nfcSd (flUffn^d) v^kl«, an; aon« of rt^e most pote* 



PAGE 71190 * RCVD AT 11116/2007 4:19:05 PM [Eastern Standard Time] ' SVR:USPTO-EFXRF-5/4 * DNIS;2738300 * CSID:2158511420 * DURATION (mm-ss):14-02 



Best Available Copy 

11/16/2007 16:13 2158511420 REED SMITH 27S 



PAGE 



1 ' . attfwinai 



, onta KkHttooal safe** <k* fte-wnjitoBto. 



•A. 



isa 




^ ~* R^t^to Intern*** wt ^^^^^^^^^^ 

j$ nssf£ for tfie totterf of "4hf> m^BiifflWory niwidtad3B**0£ qchw*j"£****u » *a . !L . 

i and AdSnbri«ty*tfam 



Chemis try and gwrtjjgy i_ • , — 



;fc*pam 



0J0$% 



as a White «yatalttJ» po**W and is veiy sli^ aotuWto in water ^.ao^ 
kifelcohoL, •-•> 

P ^^tasoTic prc*«*fona shorfd bt stared in wcl^lcacd plainer* * 

^Bartons, fl^^rftmricrffea, nwl em «f occlnrfwdl«rfJiet»>« 
^ZSto^S^MO OwfcwtcroMs General SUtewait 




PwnwMi 



PcgwdaWtaagpc 



-x ...... ^glycoB^lojgAr 




ointment 



oils* 



* hfqjor- Ttara, Zot»Kh Qnkffirto. 
TopJ©ort*LP.Madki9 

m^X emdlcns 

glywTX Medtate" 

DftftOtxlxnetsKm* OfntraOTt 
Foupsra,Taso. 



fitejdOP^Afiergan 
pmutovj* ( wfih prtpytoki 




Fluoclnonlde 



W Jfrofunohut, acelp»do.Bpd fluocfronitto aw qrnflrenC BiwifmHad cqnto- 
gtaroids. • v. ■ 



Rtiodnoitmie aceumWc and Birocidtmkte tJ» aodow ofUfcc«tftwtop- 
icaJ cordco^Qfotds am) Drcd 6br the relief of *e inflanwaKary maw»«t^ 




time of dfepcaafeg ttediftinpoo; contenls of the capWle rfioeM« mwai 
with th» ohampoo b*se s"pph^ manUfr«tiMr. TTm e^ipoqwwwgy 

praa^-fibarapoo is stabfc fw 3 momhs from the tiiro rf ^p^irf^ ™ 
Sttemporanrously prepared shwopoo must bo fllwOatt well prior to adifttoisira- 

_ OOC TopicaJ prcpnriitk^ ^ iiuociiwlooc a«W4e ara applbJI-^ tw>Ae daily. 

i of Cottar ^c^cw^olds ^no« - ^ 

_ _ ,_ie infS» 



share* dm actions of other topical corticosteroids MMocinwuoo picyaiBDona ai^ i yP^ M "ETSi Jr^kAeJ^Sv 4n» fte affected 

Hhu i Dsfnccs. 



AHF8 imiQ M»3 



PAGE 72/90 * RCVD AT 1 1/16/2007 4:19:05 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/4 * DNIS:2738300 * CSID:2158511420 * DURATION (mm-ss):14-02 



Best Available Copy 

11/16/2007 16:13 2158511420 



REED SMITH 27S 



PAGE 73/90 



V W?n-m«llJMMATOEY AGXNK 




. ^^^wm^^^^ st&S^s 



Ftor 



Oil 



.... , 



1^ *«* 



r^jj^wv ^SS^^-— ^^^^^ 

^nrfhads oT ««iifc»flDn, *b* »*> rf ocdaiTC tmetittv 



0.01% 
□.025%- 




Septate* ^f^fota* **. -* - a . ^ r • 




Hfilttiitoiikte 



...A* 3 ** . .. . . • - nudntailte'i*^ the aottaite^'*B dfetftitfie* iwdcffaff* ™W» 



8^ *"SS'i^c ftfeor^^cortM^iia,- tori 

.•.'•» • ' "J. fi*."*;. "*• •'• • • " -■**•* i" J *• * • ,; , 



PAGE 73/90 * RCVD AT 1111612007 4:19:05 PM [Eastern Standard Time] * SVR:USPTO-EFXRF-5/4 * DNIS:2738300 * CSID:2158511420 * DURATION (mm-ss):14-02 



11/16/2007 16:13 2158511420 



REED SMITH 27S 



PAGE 74/90 



Exhibit 3 



PAGE 74190 * RCVD AT 11116/2007 4:19:05 PM [Eastern Standard Time] 1 SVR:USPTO-EFXRF-5/4 * DNIS:2738300 * CSID:215851 1420 ' DURATION (mm-ss):14-02 



11/16/2007 16:13 2158511420 

Dnigs@FDA 



REED SMITH 27S 



PAGE 75/90 

Page 1 of 1 





FAQ | Instructions | Glossary | Contact Us | CDER Home 
Drugs@FDA Demo ESSES | What's New in Drugs@FDA 



Back to Search 



Jverview 



Drug Name(s) 
FDA Application No. 
Active Ingredient(s) 
Company 



Drug Details 

VANOS (Brand Name Drug) 
(NDA) 021758 
FLUOCINONIDE 
MEDIClS 



• There are no Therapeutic Equivalents 

• Approval History and Related 
Documents 

Products on Application (NDA) #021758 



Label Information 



Drug Name 


Active Ingredients 


Strength 


Dosage Form/Route 


Marketing 
Status 


RLD 


TE 

Code s 


VANOS 


FLUOCINONIDE 


0.1% 


CREAM; TOPICAL 


Prescription 


Yes 


None 
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VANOS (fluocinonide) Cream, 0.1% 
Rx Only 

FOR DERMATOLOGIC USE ONLY t 
NOT FOR OPHTHALMIC, ORAL, OR INTRA VAGINAL USE 



DESCRIPTION 

VANOS (fluocinonide) Cream, 0.1% contains fluocinonide, a synthetic corticosteroid for 
topical dermatologic use. The corticosteroids constitute a class of primarily synthetic 
steroids used topically as anti-inflammatory and antipruritic agents. Fluocinonide has the 
chemical name 6 alpha, 9 alpha-difluoro-J 1 beta, 2 J-dihydroxy-16 alpha, 17 alpha- 
isopropylidenedioxypregna-l, 4-diene-3 5 20-dione 21-acetate. Its chemical formula is 
C^H^F^Ot and it has a molecular weight of 494.58. 

It has the following chemical structure: 




Fluocinonide is an almost odorless white to creamy white crystalline powder. It is 
practically insoluble in water and slightly soluble in ethanol. 

Each gram of VANOS Cream contains I mg micronized fluocinonide in a cream base of 
propylene glycol USP, dimethyl isosorbide, glyceryl stearate (and) PEG-100 stearate, 
glyceryl monostearate NF, purified water USP, carbopol 980 NF, diisopropanolamine, 
and citric acid USP. 

CLINICAL PHARMACOLOGY 

The exact mechanism of action of topical corticosteroids, such as fluocinonide, in the 
treatment of psoriasis is not known. However, topical corticosteroids are thought to be 
effective primarily because of their anti-inflammatory, antipruritic, and vasoconstrictive 
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with VANOS Cream for more than 2 weeks at a time, and only small areas should be 
treated at any one time due to the increased risk of HPA-axis suppression. 

If HPA-axis suppression is noted, an attempt should be made to withdraw the drug, to 
reduce the frequency of application, or to substitute a less potent corticosteroid. 
Recovery of HPA axis function is generally prompt upon discontinuation of topical 
corticosteroids. Infrequently, signs and symptoms of glucocorticosteroid insufficiency 
may occur requiring supplemental systemic corticosteroids. For information on systemic 
supplementation, see prescribing information for those products. 

Application of VANOS Cream, 0,1% twice daily for 14 days in 18 adult patients with 
plaque-type psoriasis (10-50% BSA, mean 19,6% BSA) showed demonstrable HPA axis 
suppression in 2 patients (11%). 

HPA axis suppression has not been evaluated in psoriasis patients who are less than 18 
years old. Pediatric patients may be more susceptible to systemic toxicity from 
equivalent doses due to their larger skin surface to body mass ratios. (See 
PRECAUTIONS - Pediatric Use*) 

If irritation develops, VANOS Cream should be discontinued and appropriate therapy 
instituted. Allergic contact dermatitis with corticosteroids is usually diagnosed by 
observing failure to heal rather than noting a clinical exacerbation as with most topical 
products not containing corticosteroids. Such an observation should be corroborated with 
appropriate diagnostic patch testing. 

If concomitant skin infections are present or develop, an appropriate antifungal or 
antibacterial agent should be used. If a favorable response does not occur promptly, use 
of VANOS Cream should be discontinued until the infection has been adequately 
controlled. 

VANOS Cream should not be used in the treatment of rosacea or perioral dermatitis, and 
should not be used on the face, groin, or axillae. 

information for the Patient: Patients using VANOS Cream should receive the 
following information and instructions. This information is intended to aid in the safe 
and effective use of this medication. It is not a disclosure of all possible adverse or 
unintended effects: 

1. VANOS Cream is to be used as directed by the physician. It is for 
external use only. Avoid contact with the eyes. 

2. VANOS Cream should not be used for any disorder other than that for 
which it was prescribed. 

3. The treated skin area should not be bandaged or otherwise covered or 
wrapped, so as to be occlusive unless directed by the physician. 
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actions. The mechanism of the anti-inflammatory activity of topical corticosteroids, in 
general, is unclear. However, corticosteroids are thought to act by induction of 
phospholipase A2 inhibitory proteins, collectively called hpocortins. It is postulated that 
these proteins control the biosynthesis of potent mediators of inflammation such as 
prostaglandins and leukotrienes by inhibiting the release of their common precursor, 
arachadonic acid. Arachadonic acid is released from membrane phospholipids by 
phospholipase A?- 

Pharmacokinetics: The extent of percutaneous absorption of topical corticosteroids is 
determined by many factors including the vehicle and the integrity of the epidermal 
barrier. Occlusive dressings with hydrocortisone for up to 24 hours have not been 
demonstrated to increase penetration; however, occlusion of hydrocortisone for 96 hours 
markedly enhances penetration. Topical corticosteroids can be absorbed from normal 
intact skin. Inflammation and/or other disease processes in the skin may increase 
percutaneous absorption. 

Vasoconstrictor studies performed with VANOS Cream, 0.1% in healthy subjects 
indicate that it is in the super-high range of potency as compared with other topical 
corticosteroids; however, similar blanching scores do not necessarily imply therapeutic 
equivalence. 

Application of VANOS Cream, 0.1% twice daily for 14 days in 18 adult patients with 
plaque-type psoriasis (10-50% BSA, mean 19.6% BSA) showed demonstrable HPA axis 
suppression in 2 patients (with 12% and 25% BSA) where the criterion for HPA axis 
suppression is a serum Cortisol level of less than or equal to 18 micrograms per deciliter 
30 minutes after stimulation with cosyntropin (ACTHi»24)* 

Treatment of patients with VANOS Cream for more than 2 weeks at a time is not 
recommended, and only small areas should be treated at any one time due to the 
increased risk of HPA-axis suppression (See PRECAUTIONS). 

HPA axis suppression has not been evaluated in psoriasis patients who are less than 18 
years of age. 



CLINICAL STUDIES 

A double masked, vehicle controlled, randomized study of VANOS Cream was 
conducted in patients with plaque-type psoriasis. Patients with 2% to 10% body surface 
area involvement at baseline applied either VANOS Cream or Vehicle Cream to all 
affected areas either once daily (qd) or twice daily (bid) for 14 consecutive days. The 
primary measure of efficacy was the proportion of patients whose psoriasis lesions 
cleared or almost cleared at the end of treatment. The results are presented in the table 
below as patients cleared or almost cleared at Week 2 wjth once or twice daily 
application of VANOS Cream. 
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4. Patients should report to their physician any signs of local adverse 
reactions. 

5. Other corticosteroid-containing products should not be used with VANOS 
Cream without first talking to the physician, 

6. If no improvement is seen in 2 weeks, the patient should be instructed to 
contact a physician. The safety of the use of VANOS Cream for longer than 2 
weeks has not been established. 

Laboratory Tests: The cosyntropin (ACTHi-2d) stimulation test may be helpful in 
evaluating patients for HPA axis suppression. 

Carcinogenesis, Mutagenesis, and Impairment of Fertility: Long-term animal studies 
have not been performed to evaluate the carcinogenic potential or the effect on fertility of 
fluocinonide. 

Fluocinonide revealed no evidence of mutagenic or clastogenic potential based on the 
results of two in vitro genotoxicity tests (Ames test and an in vitro chromosomal 
aberration assay jn human lymphocytes). However, fluocinonide was positive for 
clastogenic potential when tested in the in vivo mouse micronucleus assay. 

Pregnancy Category C: Teratogenic Effects: Corticosteroids have been shown to be 
teratogenic in laboratory animals when administered systemically at relatively low 
dosage levels. Some corticosteroids have been shown to be teratogenic after dermal 
application in laboratory animals. 

There are no adequate and well-controHed studies in pregnant women. Therefore, 
VANOS Cream should be used during pregnancy only if the potential benefit justifies the 
potential risk to the fetus. 

Nursing Mothers: Systemically administered corticosteroids appear in human milk and 
could suppress growth, interfere with endogenous corticosteroid production, or cause 
other untoward effects. It is not known whether topical administration of corticosteroids 
could result in sufficient systemic absorption to produce detectable quantities in breast 
milk. Nevertheless, a decision should be made whether to discontinue nursing or to 
discontinue the drug, taking into account the importance of the drug to the mother. 

Pediatric Use: Use in patients under 18 years of age is not recommended. Safety and 
effectiveness in pediatric patients have not been established. Because of a higher ratio of 
skin surface area to body mass, pediatric patients are at a greater risk than adults of HPA- 
axis suppression and Cushing's syndrome when they are treated with topical 
corticosteroids. They are therefore also at greater risk of adrenal insufficiency during or 
after withdrawal of treatment. Adverse effects including striae have been reported with 
. Inappropriate use of topical corticosteroids in infants arid children. 
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HPA-axis suppression, Cushing's syndrome, linear growth retardation, delayed weight 
gain, and intracranial hypertension have been reported in children receiving topical 
corticosteroids. Manifestations of adrenal suppression in children include low plasma 
Cortisol levels and absence of response to cosyntropin (ACTHj.^) stimulation- 
Manifestations of intracranial hypertension include bulging fontanelles, headaches, and 
bilateral papilledema. 

Geriatric Use: Clinical studies of VANOS Cream did not include sufficient numbers of 
subjects aged 65 and over to determine whether they respond differently from younger 
subjects. In general, dose selection for an elderly patient should be cautious. 

ADVERSE REACTIONS 



In clinical trials, a total of 443 patients with atopic dermatitis or plaque-type psoriasis 
were treated once daily or twice daily with VANOS Cream for 2 weeks. The most 
commonly observed adverse events in these clinical trials were as follows: 



Adverse Event 


VANOS Cream, 
once daily 
(n*2\6) 


VANOS Cream, 
twice daily 
(n=227) 


Vehicle Cream, 
once or twice daily 
(n^2Il) 


Headache 


3/216(3.7%) 


9/227 (4.0%) 


6/21 1 (2.8%) 


Application Site Burning 


5/216(2.3%) 


4/227(1.8%) 


14/211 (6.6%) 


Nasopharyngitis 


2/216(0.9%) 


3/227(1.3%) 


3/211(1.4%) 


Nasal Congestion 


3/216(1.4%) 


1/227 (0.4%) 


0 


Unspecified Application 
Site Reaction 


1/216(0.4%) 


1/227 (0.4%) 


3/211(1.4%) 



No other adverse events were reported by more than I subject receiving active treatment. 
The incidence of all adverse events was similar between the active treatment groups and 
the vehicle control groups. 

The following additional local adverse reactions have been reported with topical 
corticosteroids, and they may occur more frequently with the u$c of occlusive dressings 
arid higher potency corticosteroids. These reactions are listed in an approximate 
decreasing order of occurrence: burning, itching, irritation, dryness, folliculitis, 
hypertrichosis, acneiform eruptions, hypopigmentation, perioral dermatitis, allergic 
contact dermatitis, maceration of the skin, secondary infection, skin atrophy, striae > and 
miliaria. 

Systemic absorption of topical corticosteroids has produced hypothalamic-pituitary- 
adrenal (HPA) axis suppression manifestations of Cushing*s syndrome, hyperglycemia, 
and glucpsuria in some patients. 
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OVERDOSAGE 

Topically applied VANOS Cream can be absorbed in sufficient amounts to produce 
systemic effects (see PRECAUTIONS). 



DOSAGE AND ADMINISTRATION 

Apply a thin layer of VANOS Cream once or twice daily to the affected skin areas, as 
directed by your physician. Twice daily application has been shown to be more effective 
in achieving treatment success after 2 weeks of treatment (see CLINICAL STUDIES). 

Treatment with VANOS Creara should be limited to 2 consecutive weeks, and 
amounts greater than 60 g/week should not be used. 

Therapy should be discontinued when control has been achieved. If no improvement is 
seen within 2 weeks, reassessment of diagnosis may be necessary - 

HOW SUPPLIED 

VANOS (fluocinonide) Cream 0.1% is supplied in aluminum tubes as follows: 

30 g (NDC 99207-523-30) 
60 g (NDC 99207-525-60) 

Store at controlled room temperature: 1 5° to 30°C (59° to 86°F). 
Manufactured for: 

MEDICIS, The Dermatology Company© 
Scottsdale, AZ 85258 

Manufactured by; 
Patheoa, Inc. 
Mississauga,, Ontario 
Canada L5N 7K9 

Made in Canada 

U.S. Patent 6,765,001 

Prescribing information as of February, 2005. 
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